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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor device 
which has a structure capable of contriving an increase in the 
performance of the device and uses at least each one part of the 
side surfaces of projected semiconductor layers as a channel 
region. 

SOLUTION: A semiconductor device is provided with projected 
semiconductor layers 13, source and drain regions 17 and 17 
provided in the layers 1 3, and a gate electrode 1 6 which has a 
sidewall gate part provided in a state that the sidewall gate is 
insulated from these layers 13 on the side surfaces of the layers 13 
and gives a field effect to a channel region between the regions 1 7 
and 17 via at least the side surfaces of the layers 13. The distance 
between the regions 1 7 and 1 7 is changed on the side surfaces of 
the layers 13. 
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1 

Z>#- h«ffi£, SrJMSf U 

ft; It ^ £ ^ £ *4*« i:t5 *MW%iW:« 

mJlBy- hm^otlOSi, XUWEiQ)#**{«B<fc«ffi 

3 ) StRJbfcRtf fciifc t , 

BMJftJKJ:, 

(WlBCi*t**#JBrtfcR*t bixfcy-^fljacSsiU 1 Ki/ • 
-f 

dnfc«tJSTRttfeJxfc«Ky— hfB«r*U, 4>*< ^ 
fcMEia****Jio«Ht*LrimiEy-^««i:lW 

fflffiy — ^«4*fcJ:tJ< K is** 
[B*Ji4 ] mfcy-^fl(«*5J:tl« KU"f 

WE* l £b«*«frS £ B WiSoJ! 2 £b^^3g*/i 
iWE*iiatt***JBrtjc.R*tfeixfcJBi y-*««*3 

tfimm 2 £!i)R*ai#«rt«cRtt ^ntm 2 y -^scs^s 
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^Jtemi fitt^^^^comiiiys, 

«*r lowest 2 [5t«c*^^igcom 2 «E**t^nojb 

Rtf fcftfcfflOIBy— h*B**U fcfclWE«Sittl 

ffiis j:t/sfrEfB 2$m*ft lt^jeb 1 y-^^^ffi 
lam 1 K 1/ y«*i oHro» 1 1 1 */HR«fc J: tfM 
E*2 y-^««tlWE*2 Ki/^v9»toWoS2 

/<? [1**3! 6] S«i:twRttbtu, 

lWEJI5ii£btfc**#JirtfcRtf felxfcJKi y-*ffi«*s 
SftE*2dbtt*agflcBrt(cR^f 3 tufc*2 y-*ffi#*3 

^ l , fcfe«rE«iflitt*ai*JBo«ffit^Lrm 

IBB 1 y-*«**5.i: tfftu EM 1 
ft^S^i:i»M^4x.5liy- Flit, 
MGK 2 db*t*5»f*B^ffiflffi±^ % ,:^f2 £b^^i§^ 
S^te«$nfc)R«8'CRW<bixfcjB2ffiflS£y- h2R£^ 
L, '>ft< ^tffiE»2iQitt^aS*arottiJffi«:^Lri|1I 
Em 2 y — *««*3«fctflfflEJS2 KU'-f ^*«B«*2 

wrE*i y— *«*£*me»2 y-^^Sc^ 

tc^-#-^^2iB«i:, 
IS-T * m 3 El* £ 

So 

WrE»i db*6*aK*JBrt^RW btt^y— ^««*5j:r/ 

mE»2i!btt*a»#JiO±0B±^, C«JB 2 db***f* 
■ ^Jlft»*ix/i:tt«^Rtf fettfcy- h=»^* 
**i«x*U t 1>lWEia«64£**Ji«>«ffi*:^ 

urflftEy— ^**4rfl»E KH' y««^©Moft^ 

50 << v^igc , 



3 

vt*m#n<nwm*ft uriWEy we k u-y 

® 0 

>T 

hue* i fl«*»*irticR»fenfe«i y-^«**5 

J:t/f l Ku>fy««i, 

ITOEJfl 2 dbtt^WfWirtWRW feixfc* 2 y 

Xxim2 PKyfSt 

WEJBliQitt***JlO)Blffl0ffi, 3ttmo«i«y®Ki 
tttt LfcffjEffl 2 ^^Jgcofg 2 ^iX^cDji 

mil btitzmmv- hai^fL, ^tt< fctmiawnw 
E*2 y-^«*tfflffi*2 Fi"(>'fci&b<om<olS2 

lfflE«l, *2y-^S«if5L. JtOTWlEfS 1 , 12 

i i ] s«jbfcRtf i &vt*m»m 

ffiism i £hyt*m#mto\zK» ^ti 1 inm^oig 1 

tfufam 2 db^^^ii^ici^^ ^n/ig 2 igmsio^ 2 
y — *iW£:kJ;r> v ^2 k u->r >ffi%it . 
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■ fclftllSnfcttlBTRit bixfcJBl ttOSS^- h^£^ 

EfBl y-^^i^^i:i/BtjI5m 1 KKy««|IB^Si 
f t i 5 S l hS«i, 

■ ^ felt S ftfctt*-CRtf feixfc JB 2 h ^^r^T 

we* i db*t*»#» MRtf n^m i y -xm&& 

WE* 2 rt«ca^Mc«n LTRtt fc*L, in 

^ E* i y-^^i^^^t^Rftjfa^ i F>>fyw^i:i| 
mE*idbtt*ai#Ji»«B±t, ^ro»i£b«^«ft 

U '>fr< tt>ffiEJBlia*t*»#Ji«)«ffi«:^Lrim 

Emi y-^m^^tsi i Ki/^y««pfloji 

TOEJK2dbtlt**#JB^«as±^- :^I2W^ 

■ tlfeHSJxfcttlft-CRrt k*ifc»2ttll^- hfflS&^T 
U &te< t t>OTE»2i!btt*i»#JBoffiiaD*r^Lrffi 

Jt? tsm2 y-^^i^^o^u^tuts^ 2 K^^yWF^f 2 

S&EK2 y-*«**5J:tfflS2 K^yWoaStt, 
MEG#**#J!rtfcRtf &*Vfc y-^WJ:^ K lx 
t«lEiatt***Jlw«ffi*^LTimEy-^«*i:M 

t-rz *mftmm: 0 

50 MEdb«**flcJitf>llBffi±Ki, n^£btt*»*Jii:ie« 



5 

me*'— h««»^*< £ tiii, f2imx*i 

/fi^it* ME*i«co±ffifi*P*§.T-A?> , MfEjg2/i 
[fitful 5] attR±t»tf b*tfcia*6*»#«fc, 

WE^- h«*tt*tt< fcfcJSlJi, * 2 S 

Jltt* MEBi«<o;*^:r£*Ufc±ffi_blcRtf lb 
ti, l»E*2JB<D±ffiH:sp4a-e*>Sr:i«:4#«t-r*4 £ 

[!«^16] IttifcRtffejft,, fll«B, i^f 
i«ffitc»f&jLfc*2«ffi. JSi, JB2ttflffim^ffie-r 

iWEiGitt^WfrJirt^RWbix, fWHI^^y^ 

WEi0itt4 £ *#JB<o^*< £t>fg ittlffiifc, cto£M£ 

*L, 4>#< ttMEiatt**#«<0»i«B*:^Lr 
ME y ME K^^i:(7>F|(iOf^^;^ 

«tcm»»*«:*^s^- f*««MEy-;*«i«*3J:u t 

MEfltfc*»f«Brtfc:Rtt bttfc y-^*«43 itf K U 
fitTEcQitt**flfjl^«JffiJi{c, ^<7>iatt*«#«^|ft* 

IfrCRlJfeJtfciffiy- h«Sr=fTU d>fc<£t>MEiDi 
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'Pte< fct«rEdb«**«*o«B±k:y- hteftJft* 
ME**- h*fe»iEJifc, '>ft< £ fcffiiaditt***!^ 

nufsy- h«*«o«ffi± % &vmrE£itt¥2li*Ji^«aB 

ii>#< £ tfifJEy- hWBdsiVWEWeJftftJR*:^^ 
70 ^fcffli^ri»Eia***f*«rtlc5F#|*«:i||AU, MIS 

4>&< tt>*JEdbtt*a»ftSotfOffi±^^— hteSJB* 

20 me**- h*fe«js±tc, t fcMEia*t*«#««) 

d?&< t fcBME-y— h««*^**icJB^TMEd]rf** 
[W*JB2 0] «Ei!!i«*»#1I1, xt:^^^ t /u 

^E*«o*aiL#»*»ajia*«fe. 
i»#*2 1] 

ME£b#*3M*:B (DM H **&»»r««>»tFX« i: , 
WIS*"- 

d>&< fctmE»3&*fe»aufcafiEiatt*»*JB^«aB 
[i»*jK2 2] mu&m hffl«, MEy-*^« 

[i*5Ri«2 3] ME£te£MEy~;*1SS6£Ofifl, M 

^+*^««t^n*n-en^»orR<t bnfc, me 

5^ g 0 
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[»#«2 5] ffrEdbtt4M*#JBtt. H»ES8*^C 

e«0>jmm*&ie. 

mm 3 2] MIEy-^WWisiVKU^vWWrt: 

HfjEST 2 y- hKfkJRtt, mum l y /- hl6«JR«t 0 h 
m^tfc»»i+«l«3jt«ifcE«<o**#Si*. 
[18**13 4] S9Ec£btfc*»#JBi7>(Blffi±HRtf 
fcfl^-hjSgl^:, mE£b«**fz|e«a>±ffi±^tt 

[if ^3 5 ] i«rEy-^«(*i?BrE 
wfflcoffiSitt, WEiGitt**fleJB<z>iiW3&»e>T«B{-lS)*» 
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[fii#3!3 6] WEy—^fla*o^««ai*, r^sij 

E >««^F*Mfe»«tt, fflEdb#*i*#JloJb 
S5*»c?TSB^rpj^orfg:< 46^ £ «r»at-r5»*iB 
1 icEtt^^illflcKCa 

mm3S] (WEi!2jtt*aiWJiO*tt, 0. 2i;m 

So 

[18*313 9] mE£i4lt*a»flcJi«>«tt, HtjEV-* 

t t«rt» t -t-swM i Etto^at»Kc. 

mm 4 0] ffiEy— *««*3J:U<JfflE K^-f 

<&MSt£»@ £ o 2 mn<D#:mm &&&<£*>■$&?.£ 
z&m t -r znm i b« 

» [18**14 1] i»Efi«*»M(4, MEStKKittft 
[18*314 2] MEStgtt, *ittT*5r 

[»**4 3] snEttiie^- ^ntmmdh^mi^m 

fflEy — MfettJRte, T a . Sr, A K Si, Zr, 
Hf, L a *5J;U<T i cod^^< £ fci^-f*iJ&> 1 o£r-£<£p 

[0 0 0 1 ] 

40 [0 0 0 2 ] 

l^:, MO S F E T wa)4gW*# feK«T*fc5 0 MO 
SFET(DWttj|g{ki:tt. (1) KlbSfffDtiMjD. 
(2) L*l^7y*©iS«l, (3) 
S*co®«, (4) ^7 ^ h^-^1#tt^)^]_b. ?^LT 

50 [0 0 0 3 ] v-a - h^^^^^j^^^^^/t^tC, y 



9 

(Em ax) tCctSWJPS^b, ^— httfcJROJffjV 

[0 0 0 4] Sfc, ffl*^**/u*M*a**>i«»A 

[0 0 0 5] £*>IC, IMfflfclCflrH^ 4r-h«ffi<Z>S5« 

[0 0 0 6] 5^Pp1S«:#Ffti-S)t^Jc, Si| 

[0 0 0 7] ^'jilfl EDM Technical D 
igest pp. 736-739 (1987) (K. 
Hi e d ate) MBfl^SftTl^S «fc STI (S h 

allow Trench Isolation) £r§f 

"#-5«S^*>S (0 7 9) 0 

[0008] z<r>ycm\zn % ^^/MiaM^ < (< 

0. 3/im) ftor< SiriWffiO^— h««©JB*"Cm 

[0 0 0 9] ^fc, ^JttflEDM Technica 
1 Digest pp. 833 — 836 (1989) 
(D. Hi samotoft) \Z.ffi7* £inX ^ 5 X 5 J^, 
S i S£££R I E L , fr®^^&yt<D7 ^l/X&ftZ&L. 

[ooio] t>^*.*vMI3 5 /h£ < (<o. 2 

vm) 4ot< s^wffioy— 

[0011] fjtli I EDM Technica 

1 Digest pp. 1032-1034(199 



(©) WW 2002-118255 

10 

8) CD. Hi saraotoi) CBI/tJ tlt^S J; 5 

fc, so i lffi^^fc7^ yfoM^^^t^ 

S (181) o 
[0012] ^<DXffltX~n % 2 0 nmlgO S i 7^ 
(Fin) $:Mt5:i:r', 3 0nmglwft^ 

Tt^ 0 Lj6>L, SO IilOt^, i80^[^Ci:3 

S O 1 g^gf /<7 ^^r^MO S F E T#i^7 

[0 0 13] ^tlbXmzfflTFZtllty*'*^ % 

l^Tttf), ^MLtft^/^j^oliSO I CO h 

7 (13 U£ picsa/t-yu (N^-r^/u 

[0014] 

[0015] 

Isy-^^is£<hBtjfe K i-J>m&t(Dm<D^\*^m%i 

[0 0 16] C 2 ««T- 

*JBrt{cRtt bixfcy-^M^c^^tJ 5 k U"f >^i^<h , 

[0 0 17] I i:« 5 *»#8fiOg 3 i«f 

*a ^tw^** torn m izmf&z tiitm*#m&mmt , 

50 <{>>m&b. #jfB£btt*»*B^ttflffiJbJc:. ::<7>£b#^ 



I 
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iWE ^«*Si:<olH(DiWE*"-v*^«* 

9 fete l ^ 

[00 18J C^WtC^5^#|ga<75S4^r* 

fc«ftwid««iE*nfcimffiiB i {hvt*m»m t m cm* 

tf frit 31 l y-:*®i££;£U<m l , m 

Um 2 £i$ft*i»{WIrtfc:Rtf btifcf 2 y-^««*5 J; 

xmumi y-^m^tmumi km 

KM ^ i: (or^l 2 f t^^Ci^I^¥ 

[ooi9j z<n&w\z.&z*m<*mw:<n j msmmx' 

is-OGMt* l»E*2iQtt**#JBrttR«* bixfcJII 
2y^^*5j:t;i2 Ki/^y^t, tufEmi£b« 

cMM^t^fiy- hii^ ^jteB2di^^ 

»*«^«flB±lc, co*2£b«*»#«iie»*tufc 

mum 2 dbtt^aiffJi coiiiE^:^ urmifaB 2 y-*« 
«^ctVWIE*2 h'i/^yWoS2f^^ic 

WK*i KM^«£litJESB2 K^y*«i«r 

[ 0 0 2 0 ] nO«Efc«5**f*R«<D«6tt«r 
te, StRi^R^^tifcJBlditt^atffBt. MESS 
_b{cRit bixfc^2£b^^«#® i:, ffiffi* 1 £b«*3g 
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jWEJS2i&«*aM*JB<D±ffi±lc, * 2 db*t*»» 
■ ^JfeftSttitttffir-RW^nTty- h=»>** h2fl£r 

urate y-^m^ntmn k m ^s«iwHott* 

[0021] :«PS(:i5*i|^twf 7l«f 
tt, S«±fcR^ibn^i0itt*3»«cJii:, WEia«*i» 

IWEi!b*t*aM*JB«>«ffi±t, n©iatta|£»*«tl6* 

»t?R(t htitz±wy- hSBSr^U d>*< fcfclfflEdb 
tt*a»#Jg co{RiJffi^r^ LTHtJE y — £ ftfrE K ^ -f 

[0 0 2 2 ] CC7)^0^{C^^^ig^^M^m8^^T- 

ffJBrt^RWbnfcy-^flSWASitf FW 
mE£bJR*«#«coftflffi±tc, C(7)iQitt*a»*Jl^*6S 

^^7t*tt6-CRit^tlfc«IMy- hW, iS^tfRuEfltt 

tt^a»#«co«iJffi«r^ LTlWEy-;*»#*:l»E K tM 

ffiE£btt*»#Ji^±cE±*-T-, wiay- n 

30 [ 0 0 2 3 ] ^<D»W^«S**flcSHK<Z>*9«*-e 
tt, StE±^RW6.nfcJBliQi«t**»:»i:, ruIBS^ 
itRtt bJxfc*2dbtt*3IW*Ji^, ftllEmidL^^^ 

«TE«2ia*t**«:JBrt^RWbnfc*2 y- 

afcwco»iiiiBff^tt#Lfcii»E»2ia 

h^^r^L, ^>^< t t>mESSl«ffi*5J:Vfl9E3IS2«| 
^ ffi*r^LrmE*l y-^««4r«TE!Bl Kl^-f 

toHoj l ^-t*^«*45j:t/lWE!S2 y-^^^c^ 

if 5L, ^t/mJlfi^l /^2 KM V«i*4f5 L<0'J?te 

[0 0 2 4 ] I^SMSM^MlOiit 5 
\$. StR-htRWfe4xfc«ldhtt*i»#JIi:, itJtBS* 
JitcRit bnfcfB2dbtt*a»#«i:, WEI 1 £btt^=g 
5^ #JirtlcRttbnfc* l^^M^O^l y-^mi:^ 
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TfltjE»2 y-^««isj:^fflia»2 KKy««iBo 
SrJWSIU 1WEJB2 y-*««*3j:t«!l2 

«w<DK*«u ffiiaSB i y-;*®*^^ i Kt^r^ 
[0025] :^Si:«s*i*gfwfniir- 

±^R^fe4xfcfS2i2i«*i»#JBi:, «lB*l£btt** 
lWIE!IS2dbtt*»#JBrtlcSirMcHBIHbrRW 
£PJ ta*«£!Sr«PoSS2 y-^M«c*5ctU ? m2 Fu^y 

tife»**ifcttiii-cRtf fenfcss i mmv- 

ffri5S2£btt*i»#/B(7)«iJffi±(c, C(7>^2£32K 
*»#Ji^l6«*^fc*II^RttbnfcJB2««y- h 

[0 0 2 6 ] ro»W«-«6*»#*««Jlll 2»«T? 
f*. *«Ri:^RfJbixfcia***«JIi:, MEG**** 

*nfctt«t?Rtf fejxfc«iaey- h««:*u, ^*<£ 

fcJBiJB, *2«S:^Ar-C'*BK$n, DKEy-Hifi 

[0027] ^o^^{c^6^2g^s^com i 3mmr- 
ft. &te±\zmtfbfrtz&ft¥Mftmt. ffiEdbtt** 

mEi2itt*«#«ro«ffiJHc:, codbtt***Si*6« 
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fcWEi!b*t***«(0«a5«:^UrTWjEy-^«J«t^ 

tsu, *2i«:S^*ssn. sue* is<z>_bffi 

liMr^D, WEST 2 g 14, flMBJSlJB<ospSftJbffi 
[0 0 2 8 ] 4tt«-C 

Siifcttft-CRtt b*tfc««y— h«S:*L, ^fr< £ 
t(WEi!!itt*»*io«BS:A LTfliEy-*«*£«J 
IB >««fc<0M<0^ + */u«*fc«»»**4-A 

fiy-Hil:, fc*ilv IWE^- h«*f4*ft< t 
t)f lg, 35 2/i£r^A,T-^/££ia,, ffTES lJicoiaa 
14;*? 1 </:/£:*rU fifrEfS2Jil4, SilESi /fco;*^ ^ 
^«:*"Lfc±ffiJit^R(t<bti, BlJE«2«<ojiffitt5P*J. 

[0029] z.<nKW{zi%z¥mitmm<nm i smnx- 

20 ft, g«_bfc.Rtt<b*x* flSlfflUffi, r<D*lttOEfc#fR] 
Lfcm2lilffi, mi, «2«BHBIcttC-t-d9!3ttlS. 

mEdbtt*»*JirtMRWbJx. 

ic, ^©dbtt*»#JBi:l6«*nfctttt^Rttfe*tfc« 
iy-ha5$:fL, d^*< *fc«TEia*#**JB<o*l 
W®«r^bTfflEy-^SI*^ffTE >««^o|ll] 

h$Kft&*. WrEditt^WflcJBoJBitBffio— 
SS2ttlffitf)-a5, *5J:^±ffii:, 13, m4tf>«|ffi<D- 

[0 0 3 0 ] d^0J^-5^^g(7>^l 6««*C 

ftJBrt^RW bixfcy-^flRttisj:^ Ki^-r 

«-eR^fcnfcJiffiy- hW«r#L, 4>fc<£fcjfflEc& 

urffiEy— ^^ac^fltjte k is 4 
[0031] ^ co^0^ iz&z^mw&mnm&jj&nm 
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[0 0 3 2] z<n&Wiz&z¥m»mW:<nm&*&<oM 

fc. y - * J: u< K 
5Xg^^A#-r5o 
[0 0 3 4] 

[oo35] imimmmm) mi&z<D&&Komin 

M^ICi 6MO S F E T ^/TtlHII, 0 2AI*-fc<7> 
Wi, 0 2 BiiH 2 A^CO 2 B - 2 BiSgidj^ 
BL H 2 CteH 2 A^W 2 c- 2 c«Uc*B 5 WrffiM, H 
2Dljt|2 A^(D2 D- 2 Dj&fcL® 5 WraQl2["C*>5 < > 
^ 11, |2B-i2DT'it 0 2Al:/TtIKI68 

[0 0 3 6 ] Hi, EI 2 A — 0 2 DkL**-*-J: PI 
Si ifilOOh7^«»li 

I*, flftj iff 5 X 1 0 15 c m -3 ^ O^M^Mit 
^iMMl^ (10 0) T^5 e Pf^yHl 

1 0 17 c m" 3 iS WMIS^If O P 
S (fiJlT^V^-^^— - * h — S) 12«^ 

5. 
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[0037] SilftlO Jbictf , £jtt»JR Si ( > U 

P££) e 7x^13 <7D — R«-ffi|tt, 2 5 0 n 

m, ffi#tj 70nra, 1^4 4 0 n mt^5 9 *W©7 
i^^l 3 WTS5fi9*8K:te, tf'JxJl'PM £zn/H lco_h 

Siting, -t IT, roT5B«*cojgi2tcf* % *^F- 
»fitffl05S^F5>lttjte»JB (>"J = MAW 

70 [0 0 3 81 7xV^l 3ft<Ds*y?-^/U — • ^ h7^' 

-ii2B:ii ^-t^/^ttWS (7-**/H»«) 1 

S^JgfifcStuT^S. ff^ttMl 5(Cte, MO 

[0 0 3 9 ] 7x>^ 1 30^52 *-fS] (^-^^fS]) *C 
«\ y-hf«16S:»^y'-VKi/>f>««l7 

^i^ix.5J: 5t-»J«SixT^5 0 7-** /Mi (w 
20 g) 13, 7 ^ V* 1 3 (^S5a^fp]<D*It»S:* £ e 

(Lg) tt, y-hS«16(?)SSia^T± 

>^ 1 3 tfXaiffilcSStf 5 y-VKK l 7 

[0040] ^ic^m«i6ii m+ftmmmm 

>^*i 7 co— as, ^-v^/MS*£i 5, ^J;^/^^;* 
/u— - ^ h Jg 1 2co— J: ?{c?#j5fc£;n,T 

[0 0 4 1 ] m 1 Hlft^«l^«SMO S F E TC0 

Mit^feco-^J^. H3ft»e,Bl 10>XS*rffiB*rJ8^ 
r^^t^o 12 3 A — 0 1 lAt/Tt»ffiW:l2 

Bfc#-r»ffifcj**SL, 0 3B-B1 lB{OTt»fffili 

[0 0 4 2 1 I 3 A, 13B(OTtJ:5(^ 

S i Sfil 0^rffl^f^ o :cOPiSiMl0ll #J 
ili 5 X 1 0 15 c m" 3 ig(7)^i^gt^^^, ^03: 

0D<5offi*rffili, Mitt (100) r-*>S. 

40 [0 0 4 3 ] PiS i 1 0l:Nf^^^lMO S F 

ET (WTNMOS) SrMtSii^, ^'J^lf^PV-Y 

(B + ) ^Pil^ff 2 6 0 K e V , 

1 0 13 c m- 2 &&(D$kmz.£ *) , PSSilSl0tf)h 

fcj;i?, W*.«4 x 1 0 17 c m~ 3 ^Sco ^»ffi«r«F 

[0 0 4 4 ] PlSiISl0(:Pft^;HM 
OSFET (i^TPMOS) ^JgfiSc-TSS^-^Ji, 
5<7 f?x/u (H^iir-T) PIS i S*E 1 0 <D V=7l/^* 
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[0 0 4 5] hJg (D^ii-f) £r^*^ *C 

ffll^T, W*.li7i?D V^^-V (B + ) Pl^x/H 
l F*lic^;*-vi£A-r6. r^tc J: «9 , #JxJ**2xl0 18 
c m- 3 ggco t'^ ^ gS^oggg^l 1 2^, 

[0 0 4 6 ] CiX^O-T ^-VftAXgB^, PIS 

iSKlO©*ifC, #Jx.tf8 n mggWgf^^o^ 

SfeSrBSiti-* 5. 

[0 0 4 7 ] aASftfc'ft^oiSttfttfi. #J 

X.t^9 0 0 c C, M3f (N 2 ) #HS5; c t 3 T-5#g«£>RT 
A (Rapid Thermal Anneal) 

m^HVom 1 2 c t a*T-£ 6, 

[0 0 4 8] ^id, BUcou-Sx^ (H^^-f) £r^J* 

5C^T«lTt)^V\ M^SMOSFET^N 
MOST', ^cONMO SCDL#^{gSaE (Vth) 

«x.^o. 7 vm^m^^it^t^, W^'dW 

(B + ) OKe V, 5X10 12 cm 

-f) *-aurfT*5 B ;i*ucj; 9 , Plft*/^» 

& a Sfc, Plft^/^115 11 f 

fbMtt, MiiiRTA^ffli^iirtfi^. rtaco^ 

[0 0 4 9] ftic, ±lEBKfcR (H^-er-T) «:B»*Lfc 
fL W«. PIS iS^10^ffi±(C, 5nm*£«cr> 
If^OS i O2JB 2 0 , 2 0 nmiMH$:^O 
-v* *g (SiN) 2 1, &^2 0 nmggCDif^ 
o^-^^/i (Si0 2 ) 2 2 tlft*«t8. r.co^, 
yy^77^^R IE^^i^T, 510212 0, v 
^^121, W^^^l2 2^, BfBWflW, 
MO SFET«r^7-< JiSJRiKtCADX-f 

[0 0 5 0] 14 A, 14BC^fJ:p{:, 13 

A, H3B«C*-r«ia«:, «*.fcER I ES:«v^, Si 
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5„ «9 , s i Ste 1 0f*HC, «itf»* 2 5 0 

7rr>^l 3J2. MO S FET(7)y — Kl^^y. ^ 

[0051] W:, 7x^13^1^1^, r 
10 tth\c, siiisiooH, RiEia^r^- 

rftMJ: 9 , 7x^13 

fits., Wx.ii7ootggr\ ^®co^ft 
^ [0052] |5A, 05 BM^i-J; 5 ±ia 

a— h t^^^^-^plt (Sha 1 1 ow 
Trench Isolation) , Si 3£t£ 1 0 

jfei%2 3o-wsio 2 r^5. 

*Jfc, Si0 2 ^L^-f'lll TEOS^K^ 
(Cffl^Tff^tfcTEO S-S i O2T-&6. 
[0 0 5 3 ] S T I <D*#tt&R*#»»— OTSrTBf 
5c 

[0 0 5 4 ] H]4A, 0 4 B(C^L^^it±tC 

D£x££H>T\ TEOS-SiO 2 5:5 0 0 nmiSiii 
t6 0 ^fUdcfct), TEOS-Si0 2 S (*6»W) 2 3 
SrJgfife-rSo T EO S-S i 0 2 H 23^, 

S.A 7 0 0 t^^O^ ^/^?l^f7>i/7r^ 
CGD^. CMP (Chemical Mecha 
nical Polishing) fe^^l^T . T E O 
S-Si02l2 3 0iffi^¥ilitt5 0 Z.(Dt^, t * 
?f§ (SiN) 21WCMPl/-h^ TEOS-Si 
40 0 2 I2 3 0CMPU"hiOi(Cj:^ TEOS-Si 

o 2 i2 3fi j»rt^¥*a.fc*»a*ns. 

[0 0 5 5 ] ft*ft2 3(D*riL^W^Lrf4, 

iilST E O S-S i 0 2 ^f&, TEOS-0 3 CVD&^ 
^TWL/:TEOS-0 3 -S i 0 2 ^. HDP (Hi g 
hDensity Plasma) CVDS^t v C^ 
SU:HDP-S i O 2 ^i(f5:^^5 0 

[0056] me a, di6 BiCTF-rj: m*- 

llRIES^Pt, TEOS-Si0 2 l23^^f 

/<^^-r^ 0 m<D&mc, miLtti 0 0 n 

50 mm&<nmm&ft^*ftmm<om+ftmmmmi 4^ 
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[0057] Rid, 17A, 07 B{C^-rj; ? IC, ^ 
?M (S i N) 2 1 5/ hJMMf*:flItr*T[* 

<D±mfrb S i ^Sffi^^6o #^T% L)tS i <7> 

If 7 0 0tSft(Z)7^*^«fkft«:ffl^T. #>J2. 5n 

[0 0 5 8 ] 9 s^&A'BJffcifcl*. 7xy^i 3^)ffiM 
^ft#LIt\ Z (Ditto* {hVn&'Jrte^V— MfeHKl 

MOS F E Y *^*ffi»SL^ «fc 5^ -V * 

[ 0 0 5 9 ] £<bt^ 9 iy^/^itm^n, ^>5^r- 
12, OS i 0 2 tt^^t^^i\ t 

[0 0 6 0] fcib*>Ar. y-h»iii8Cft 7^ 
A'BftStffl^TJSaLtS iO 2 ill^0^<, S 
iONE ^ t> is i-<{ h ?<< KJRSrfflt^TTbS 

[0061] $ btc, hfetn 8 kite, s i o 2 

S i ON»cRfe-*\ ^fr«*£*ft«#ilfe«JBt Ch 

h i g h-K^^rffit^cMO S F E TCO — #'J(3, HI 2 4 

[0 0 6 2 ] h i gh-K^tD^^Lri^:, T a 2O5K 
(^fr^S^^/^^'f K) , AI2O3E, La 2 
O3I, Hf0 2 I, Zr0 2 I«S:flf5C^T-* 

[ 0 0 6 3 ] 4#iCT a f r 20- 

2 7iS^!J, S i 0 2 m<D\:tmm,m * r = 3. 9 frctt; 
-<T7C£l^ ~<DtHb, Ta 2 0 5 lStt, S i 0 2 I^I 
ff«:**Lfci:#W»<fc:JBI*J|CJBI«-{e q u i v a 1 e 
nt film thickness) £r, 2 n mJ^T 

[0 0 6 4] ^hWl8l:Ta 2 0 5 ^ 

SifiCWir^b, t(7)ii:Ta 2 o 5 I«t 
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[0 0 6 5 ] 3fcfcL. m 8 A, 08 B^^-T £ 5 07 

8f 0 S i R_kK, «x.tfS i N/g£ 10 0 nmgSCit 
4£fc£ 0 ftV^ U-v^^hJR (H^-^-f) 

ffi^r, if, y- v**c y^mmm isini 24$: 

N) 2 4$:v^^(cf pt, K-yh^Sii^ 

W K-7 P h m S i lox > / i/- h t , V— V 
fe»mi 8 t isPis— Y tv>)£ (»tRJt) £r;fe 

#M£ix£&fK Mli4 0 0S«ib5J:5 4*!ft«:l 

[0066] y— hm@i 6 mi*, k— ^ k^hs 

[0 0 6 7 ] ^ f^mntylt LTIj:, T i Wg, 

wne Run, iri, Aimm&mifz^t&x^ 

[0 0 6 8 ] v'l/^-f KJgcoff'Jt C o S i 

2 JB, T i S i 2 fll***Jf <t^r^-5 0 
[0 0 6 9 ] *fc, y-^il6^, «*.tfT i NJK 

[0 0 7 0 ] ifc, y— htt«6 l 6 cog^ (t^WSy 

15. SL<IJ«ait5^PMOSFETO->3-hf-t 
^^»*SrjqifW^#5 0'C NMOS, PMOSco^ 

[0 0 7 1 ] 03A, 08 BJC^ftftitJl^, C 

VDft^PT, j^^fe, S i 0 2 ^S i N*r« 
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«JSS±K«i\ wJxlc«fc9, h 1 6 (DiMM. 
£U7 1 3 COttOS^iX-fiX^, 2 0 n mlgiDJi 

[0 0 7 2] h^-r s/^*fet»JK2 4, h 

ffl:3B>f (As + ) iJD21E2 0KeV, K — X 

^ 5 x i o 15 c Tn- 2 n&<n%>m^ J: 9 . 7xy^i3rt 

9*1 7^. 7 x >x i 3 rtlcjgjSSJxS. 
[ 0 0 7 3 ] «aBftJ»«2 5Sr«j«-r*lWfc, y 

CD-olS, y— hm«i 1 6 0MJMB^ JSE«B=i— ?--M*5 
[ 0 0 7 4] is isiffr • V — J*/ K U 

N"f Wi 1 7 a <b N + Itf 1 1 7 b ir*t^l 

[0 0 7 5 ] 112 9(c^-TJ: h^t^fei 
124, hlii 6 , &O e DHKafe*JH2 5 
icJE^T, W7L\iV^4*> (P + ) M1E4 0 
Ke V, K-Xl 4 X 1 0 13 c m~ 2 *£it J; *9 . 

»Il 7 a5:7xy^l 3rt(C^f^ 0 t>*>5A^ 
y W a- fci*. ft^Y^yf^7xy^i3rtic 

[0076] ir^^>r% Niy^/Ki/^y«8i7 
(x j ) ofMflitt, Mfcigt?**. £b#s i 

[0077] Niy-^/Ky-f i 7 <d-?££ (X 
8BS(Xi)=o. i2^mgS(^6J:M:, >fty 

[0 0 7 8] WJt'ij:, 7xy^l 3(Z)iffiliBiLfc 

Niy^/Kiz-fy^i 7^5*), Tas^as^^. 

£-f£ 0 rixtt, Niy-VK^^««i 7£, 7 

^(a^^ltt^c^cgif^o c?)J:5^7 
-t * ^i^j^oNiy-^/ K u-Y y«|8.i 7 ic^ix 
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ii, ^:Niy^/ F^yWi 7 ^T^co^tc 

W'J^i:^-:, Niy-VKKyS«i7(OT 
tt«*fc. ■ h y<-M l 2 

K(j-T*5< t. ±UNmy — KU-fy««l 7 <7>T 

[0 0 7 9 ] 1 3(Dfl0ffi3&4, 

(Me&lMI2 5 or £;b*xT^5<7)r, N17-^ 
w /Ku^yWi 7^Mt^fc^^^-ySAPi 7 

[0 0 8 0] N^y — */ Kl/^y^l 7 Otfc 

h>-fyfll8i7©*iic, v'y-^-fKJl (H^-frT) 
^ [0 0 8 1] yji -9"( \*m<o&lt Lrti, t i s i 2> 

CoSi 2 , PtSi, Pd 2 Si > I r S i 3% RhS 

l 7^pfcoi^, r^piy-^/K^^i 7 
[0 0 8 2] iki;, H i o a, 010 b (c^-r £ 5 

HI9A, m 9 B tC^Lfc«tS±fw, CVDft^l^t, 
«ili3 0»itf>'^77>ft5. N 

*ferffot(>fi^ B Niy-^/F^>«8i7'^ 
SB£ (Xj) *rM»Lfci^*, ^^^^r-YotgljESr 
(ftffi.ffc'Ta, *>-5VN|^0iJx.l^ 8 5 OtigTrn s e c * 

fffflLTNiy-^/ KK^Wi 760^^-vaAS 
t, jin«iRjR2 6 fcspaft-ra. 

^ [0 0 8 3 ] Hi 1 A, Ull B(C7Ff ct 5 

7 «:Jim*6»fli2 6 ft\z.&m-fz 0 w 

xv) JR-^A 1 (T/u^) I, TiN (Mftl^^» JK 

xt i (^^^) m j ?**itD<o&mm£ h*- 

/U2 7^i:SatS B C4x^«t«9, =r>^^h^7^2 
8^^y^^ h^-/U2 7rttCji0j£2Jx5 o iff^ 
*fe«JK2 6_h^, h7 P 7^2 8C^^ 
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mzmm&Jt^mm-t&z. tx\ ~<nmw<nmmMfc 

llU^MO S F E T<ng%:Mmfr$E&-t So 
[0 0 8 4 ] -<D£ o l£% 1 Mfii^5MO S F E 

[0 0 8 5] (1) 7 1 3 ^{cj^^^n^y — 
;*/ Ki/>r 7£r, t^^v;* i 3 

r^^ic.toiit^ct^r^So z.<Dt-*b s y^ 

[0 0 8 6] (2) y^^X 1 360*1 (Wg) #<J 
[0 0 8 7 ] (3) 7xV^l 3<7)f t^ASScl 5 

£ £^/n i «,L<rtisi i o) t<om^. Mm 

[0088] (4) y 1 3 coiustcRMb^y 

[0089] (5) (4) l^Q^T, 7x y^ 1 3 CO 
WffiMMLfcy— */ KKV^l 7co-gf?#£, 
h««l 6 £ 0 t> SB«E*«^*flyfciftofc, *«> 

wj; 5 l^y-*/ Kt"f 7 fc^-y-t? ^ h«*S4- 

ttt5:iiaot, y^/K>^yffl^yf^ 

[0 0 9 0 ] (6) 

<7>— y*>x i 3^{|iJffi(-#bttS*ttr-^5 

[0 0 9 1 ] (S2llil) Hi 2 l^:©iPJ(Dl2 

m i 3 Bi^^n^en, ^tosrffiia-efcs, ft*5, 013 

A^"#-*rffittH2 Btc^UfcWrffitffiS L, mi 3B 
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1 2, 81 3A, Ell 3Bt'lt 02A^Tlfc^y^ 
[0 0 9 2 ] IlIl^lT'll 7xy^l 3(^)±E, 

[0 0 9 3 ] 2HJ£j£ffi-CI3, Hi 2, |l 3 A, 

S 1 3 B^^-f «t 5 fc, 7x^l3»J:i[:ii, PjW 

10 mm (topM) i8b^#5«afcov^r*Lr 

[0 0 9 4 ] CCD J; 5 /^l^ffiPS: £T\ 7 
1 3 0D^-y.*/H3S* 1 5 iC*5^T , JbSB^ — — &C*5fj- 

^ [0 0 9 5 ] rcr>j: 5 ft«ift£:*f*S(£tt, 

7xy^l3W±ffiJ:[cM^njtS i0 2 !2 
0 £[&^Lfr^-egSbTjo#, -€:C0^, ^^^^13^0 

9, 7 x > ^ i 3 oililcttf i^- h (SIR l 8 
b, 7^>7 i 3 coi^ttflffiJi^tt, hil&^JRi 

10 0 9 6] ft*, *f2HIfl©, 
ii8all S i o 2 Il:ISIbf, Hi 2 5{zm-TX 5 

JC, Ta 2 0 5 l, H f 0 2 i, Zr0 2 i^^ 4 !^;b*$>5 

?«0tfK#«fittJK (h i gh-KD &m^&zt&sjm 

[0 0 9 7 ] hlfeMR 18a |CT a 2 0 5 ^^ 

[0098] ft*5, hifiikJH i8ac, ±mmmm 

[ 0 0 9 9 ] (S3 Htfl) 814A, 

n^n. : wiw^s 3 isf itiSMo s f e 

^-f ®tEi3T-<Jb3 0 ft*, Hi4Ai:3PtKffiliH2B 

3^Lfc»a5t«a-rs a *fc. 1 1 4 a. mi4B-e 

56? [OlOOjf lllilfli 7x^l3^CM 
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ZtltzV — Y^JlsftSL 1 7 t t^s^l 1 (t>L< 
J3S i St£ l 0) £<nffl\z, sO^-X/ls— • * h — 

[0101] *!3IWril I14A, I14B 

i 7ol^«Mi:, hti i 6 <nilLm.kfr, mi 
[0 10 2] ^©J;5 4*aTl4. y^/Ku^^ 

[0103] (f 4Ii») Hi 5 A, H 1 5 BI3^ 

*x^*u :^liol4HMilci^MO S F ET£r 
^r^rcSElT^^. fcis, El l 5 A^^-r^fDSi^gl 2 B 
L^tfrfS^^g^ U I15B (c^-r#rffiteU 2Ci: 
/7l/:HI:t^t5 0 (Hi 5A, gfl 5 BT 

[0 10 4]fl^I«T*ll 7x^l3«f!:«J* 
K^>r 7 i?x;n l (<>L< 

liS i ffil 0) £<7>ffll-* ✓O'?-;*^— • * h y^ — 

Fi/^f^i 7^y- Mtii 6 ^^-^ir 5; h 

[0 10 5] *f 4^a^lT*fi, Hi 5 A, il 5B 

i!8«««J:0*<, *>i*7± y h«4cd*4Kt''tt*ft«: 

u-r yfi l 7 ojtSfla*, 7x i 3<nms\zi&f££ 

9t>?£<. i>o7xy^i3w|)ilil:fe^t, y— ;*/ 

7^LTt^ fl J: 5**JB*:»*tcrtc, Wili^ 
- h««l 6 &«<Offl«fejMR2 5 Sr-^^fciffi^T, 
^M** K-^LfcJK*»fea>H*Blt*lc;J: , y— ;*/ 

[0106] :oi5<c*a-ett, «3»K«tt&lfl«ll 

[0107] <jh 5 ^^fno 0 i 6 Ate^tommnn 

5llW:i^MO S F E T ZTF-fW-mm. §16B 
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&m i 6 a^^> i 6 b - 1 6 Bf&izfe ?mmm. lie 

[0108] JSl WK*tt-Cf4, 7x^1 3 D(D 

[o i o 9 ] xnsmm&mxte, x 

7xy7i3^SI:i^^ft, 

[0110] H16A — H16 cfc^-TJ; 5 f-, 
/<? * l 3*rat?iJfcBE«L, y-Vh>^|B«i7^ 
h L, h««l 6 t>*a^ 

[0111] 7 is* 1 3 (DMM^^^^/^mt LTl 

i^^^r^or-, ¥ffitt4ia*ftoMOSFE 
[01121 ffc, ccop#, h^;@ l 6 — <D=*>>? 

[0 1 1 3 ] **5*tt»ttfc«5«irCM:, 37^ 
*0 13$:, «^f®g£Sby-^, Kl/^fv, y-h£^i§ 
MLT— oco h L-C®jfE£-££ r£T% J: 

#5«ft*s*>*o »*fflo»fflldb:RS iSl 

[0114] *g8MBo*JK£]#S i S 1 3 COffiS: 

Svn^^co— a^feir^r, SfJRdbtfeS i J| 1 3(7)^1^^ 

*mt^m*LZ>£?^L.xh&L^ 0 
[oiis] z.<n£? \^is.%c<Dmmi!hvt sign <om 

a*»;tkJxjh,tf, «Atf**^»JKi2i«tS ill 3«:» 

[0116] te-fffe h , ^^di^ Siil3 COiffi^jfio 
T<^3 »^£biKS i J| 1 3^DIl^< , S 

[0117] 

»o)MosFETt?i4, BK*dt±. -tn-en^sis 

[0 118] t**, RtttBA«>HflS». ^■■ir-*/Ki«:a 
li, MO S F E T^«* tl5*^«WB<OSS4:t 
50 l^yy^t-, *4rtt«<Z>*^*«3&i*«Stir^fc 0 
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[0 119] L*>U :W|(cf^MOSFET$:ffl 
iefflS Lfcv5Jgi£b#S i S 1 3<z>*I«:S?*.£.L£a*"5T 
f3£Tco?gjg£h#S i if l 3 <om&WlX-Z> ^ tt^mx 

[0120] 4 b, ^O^^ici^^MO SFETT* 

Si 6 £1t$:Oj5J^£b^S i /g 1 3T-*iUC-rs^^T- 

[0 12 1] (I6^M1) B 1 7 AI^^O^^CO® 
6 ^MlIC^ 5MO S F E T ^r^t¥Ii> U 1 7 B 

nm 1 7 a^co i 7 b - i 7 B^t^fe ?&rmm* mi 7 

Ctegl 1 7 A<P<D± 7 C — 1 7 CflRt-jB 0 Wtffi^Xfo 
So 

OWMO S F E T fijcf ^I^ico^tl^fco £ 

[0123] *jg6ss«M, fssmtemmtsktez 

irr^tt, ^-h^i 6-(7)rry^^ hlr^^iigr 

[O124J017 A — B 1 7 C {^7jk-f £ 5 (C, fflili* 

lSi|3 0MU y-hS«16S:, £i««^S 
i S3 0<D±ffi*T-Sfc*-T5 o ^LT, dL^fSJPS i H 

[0 12 5] CCO>5r'- h ^ ^ ^ h#<Z>dltfc»IRS ii 

fit, £b#i*filS i Ji 3 0£>Iftl3, MOSFETO 
y — K 1^>T VffiSc 1 7 — CO =r ^ £ , MO 

SFETW Jf — hmmi 6^<n=ils* ? hi£££0^3r 
ffi'b-rzzt\z.tbZ 0 Z.<oj: 5&ia«tW»S i S3 o& 

[oi 2 e] *i 6iiM^6iiiaiiii 

hs^** HSfflO^ilRS i 6 3 0*Mt5^ 

Kit 3ft* -C* 6 J; 
[0127] @18A, |13B te^ix^ix, CO^^ 
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fc*5, il 8 A^/TtMlii2B(:/TL/c^ 
ffifcfSS U B 1 8 Btc^-fSrffiiaH 2 C«c*lfc*r8e 

[0128] ll 8A, 1 8 B \^7F-t£. I6|| 

OSFETSrfipo«j6^|SSb-r, MS 1 jMfc#tt*> J; 5 
-0(^)MO S F E T *fto«jfi(ci3^r t , ififfi-*- 

[0129] Cc7)#^t>. h = h^ffloodb 

70 tt«!S il3 0^)±lOJ:^T, y-^ii6i^^ 

[0 13 0] (l7HIfi) I 1 9 A, 019Btt* 
n^tt, : 7 »l»5MO S F E T5: 

[013l]f iaflT'11 y^V^13^r. Si 
SSI O^^UTiSfS*it(75ftffi$r«o c t 5 

^ [0132] &m 7 HJt^lIR-Ctt, 01 9 A, [gj 1 9 B 
tc^-Tct 9 Sit4S7x^ l 3^ifc<'^y 

^{cfcfc-^T, ^m>^i3^, l —3&_m&<DM7"—/< 
-ftSe^jtwet, htii 6 cojQXte, 

[0133| ^t, Z.<Dy~ — ^Oi; ? ic:7 

* 5 fcitt, 1HTO^I4A, 

30 <0^*ir\zm^X , S iMl O^x^f y/f^i 

[0134] r<7}£ ? M^VJ* 13^ Jiffix— W 

l^ts: £MJ; , htttti 6<omj:&®%ikx- 

[0 13 5] (»8U«»jS) B 2 Oi^r. CO^BJO^S 
UteJi^^lC^SMO S F E T4r**-*-»«B* 0 2 1 Ad 
^:<7>5£dB0, 12 !Blil2 1 A c f 3 ^2 1B-2 1BI 
^ ^f a v 5^rS^3. 02 1 C fill 2 1 A^C02 1 C- 2 1 C 

£g^fe v smmmx-foZo 

[0 1 3 6 ] f lH^fiW, — OO^-jr — l/frbte 

[0 13 7] msHM^BT'ti. -OCO/^- 

l/frht£%¥— htl I6i\ ffiafco^a: >^ 1 3 coiz 

[0138] fc&smM&mte. 112 0, 121 A— H 

50 2 1 C(^fJ:9|^ y-hlil 6^, 7x^13 
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<Dmm\zmtfz£tiKv— bmmm 1 s a tm-tzm 1 y 

— Mil 6 a , *5j;TJ^S ill3 0_bffi(Cjg/££iX 

fcy-H6*« (TOPftM) i s b 2^ 

<fc5o S2iS®iiPli(:, y- h 

»Sg (TOP^ig) 1 8 btt, y- h««JRl 8 a 

[0139] ^1 y— httl 6 a 13, 7*1/* 1 3 <7> 

E^^n-en<@BU^^^nri^ 0 fir, r.ix«b^ 

Siy-h««16a^5LS:, »2y-h««16b 

(TOP*6«JR) l 8 b&ft#fcff < U **fiKBB*Rfc 

{PiJffi(C^^c^n^m 2 COMOS F E t coy — 

^r, I^^otBM^lL. :tlb200MOSF 

et^, — ^MOSFET^irM^^6J:5(:l 

[0140] **8*K»Mlfc«6*ifi«:»«+Sfc» 
fcittt, y-H6»R (TOP»»B) I8b^xj;fy 

- htil 6 a R I E»*r/Hi^*:ttM! 

6. <z> £ # , ^^^^ i 3co_h©{c^/^^ixfc. y— 

hlfetMt (TOPfeil) 18b^, RIE^x^/f 

y^^^ltffflr^^I. r i E^^x^f y 
7tc^8com£^^^#5^lc*5VMr, y- h 

fftftfll (TOP«) 18b(i, 
[0141] $.tL, mi y- hfigl 6 a if 2^ h 

*T5#, MOSFETota»tti:iWi/^\ 
[0 14 2] 5 ft»8^j**««(c«s«**iS 

^^:i(a^ ^^^^ i 3<7>«oig^^tc, ssiy 

[0143] SB 1 y- htil 6 a ^«««r, #'J 

X.^5 0nmgg!:W{t:Lrt), §2^-htgl6 
bi/^^ ^^SSr, WzLltmM 1 0 0 n mm&<D\vm 
XT i N6/T i iOSIMt'Mt HIS, gE^&£t 

[0 14 4] (f 9i»i) H2 2f4KO«B©*9 
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S F E T l:/Tt§l!li. ^23AI^ 
*rCr>5pE0, 0 2 3 B 130 2 3 A^CO 2 3 B - 2 3 B #| 
Cf^lrli, i23Clii23A4 ] i7)23C-23C 

[0145] f 8^W1T11 mi y- hfiffil 6 a 
6 a if 5 LSr, y 1 3<7}Jb®Jb(Cjf0j££ 

*tfcy- hiftttJH (TOPBftg) i8b_h^^js^n 

[0146] /fcSI 9*$£ji£f£te, 022, I23A, 0 
2 3 61:^31:, Iiy-h^Il6a?:7x^ 
l 3 co5>Sc*l>tf-r5 2 o<Diiffijo«i:U«-€rco_bffi^ 3o 

® _h ( c ^ n tz. y — hftgii 8 _ti^j*£nfcy 
ns«2y-hM o^;n i 6 b tfrhtezmmv 

[0 14 7] -<n£ 5 f 1*1 

^ a£flSfcL*5t^-c, I8a, as Bic;^rxf£*.L:fc;^-c, y 

«*1 7$:Mt5 (19 A, |9B) fl rco«, j|n 

feii2 6Mi, rn*¥t&fb-r-5 (Hi oa, m 
iob) 0 ^<nmmmmm2 6(D¥-±uitm. y— h«« 

§l i2y- h^ii e b tt£Z>7t?/^mm 

W^/T i NJR/T i JR) £r±#3SU U-i/J* (0^ 
30 hlii6b^Mt5c 

[oi4 8]^9iifii^^Tk m 8 mmmm 

^CJ:5(:> ^h*«l6^«2^-ht«l6b 
iOfllcii^WX^^^^f^^^f^^, MO 
S F ET^^ttH««Sfj:/£t\ 
[0 14 9] croj: 5tt*fS9SM6«ttJc4R5«««i6 

K— :/Lfc#»J S i glcj; DflWt Sixty— hltii 6 

« «*.tfj:o»tt«a4ffiir^*2<oy--h«ii»», 
#^«JMIfc J: *> nm.£ntzm 2 y- 

httffil 6 b *rJ#J#:-C£ 5o w<7)fc#>, MOSFETW 

S^WtetcJEfcT. y— hMWStsEiE-rsr 

[0150] y— ht^ll 6^:, 5 0 nm 

[0 15 1] (^lOS^JSjg^) 12611 COO^0jE7) 
fl OgWiCSSMO S F ET^tBrli^fc 
50 So H 2 6 fcStWffilil 1 B lc*t»Bt«S 



21 

(C, El 6 A. IleBtC^-r^ 5fc. 7^1/* 1 3(7>O0ffi 
[0 15 3]*»1 OHi&^f&te, S^RtiieSJRl 4 

icm&'t&mxtbz* 

[0154] 12 6 \Z.^t£ 5 l£, 1 3<DT%¥> 

£rotf£r. t tc£ *) % EISA, m 5 BM^L 

[0155] ^fc, 7 1 3 ^T^^^(-X—/^ — 

T«MS«fc. ^ 1 0 S©ilr-^«^f 6 !ro(t 6 r ^ 

[0156] C(7)J;9(:7x>^i 3 <oTS5«**a** #) 
1 OScDjilx — '* — ft£ 0 £r?5^, ^OIM^COMO 

s f e Tto^^r^jirt tezmzmw.ftmffi&n'Zi&iks 
i mm\z.-r 6i<hia^ 3£^#8t*&SJK 1 4 

£ ^ 5 6. 

[0 15 7] (f I27li, ~(7)^<7) 

mil 3SftJgtttcffi&MO S F E T Sr^tSfffiBT^ 
60 &*5. @ 2 7 lC^f»ffif4i 1 B|C/Ttlrffit«a 

[oi58]ii nufc^isL *5 j: vjs 1 0 nmmmx 

Sfci£^jS;-r64§-&. I6A, H6 BK^-fJ: 
*^l«itei«JRi 4 <7> Jiffies i Sffil Offii-ttUT, 

ioi59i*«u mmmmx n , sk^f-#8s*6«jr 1 

Lfe^ J: 5*-, H487i^i 3 o 

mfc-tzmt '. m*ft%mmmi 4*>*aaa*s i ssi 

o^ffitc^LT. «ff7M*T?«:*< T7xy^ l 3 coMl 

[0 16 0] 12 7iC^-r^ pic, frf]*.!*:? 1 3 

<7>Jg3B=f — ^ — M5 0nmgg^7[>y 

0, 13 5 A, 15 BKiFLfc*^#K*fel* 
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[0161] :^)j:^i7xy7i3 cDi^^n — 

[0162] £fc, «&Jx.tf y^^;* 1 3 <7>T8P««i-*3 

t* asH^MMeajRi 4o^i?^y^v^ 1 3^tm 

h«*l 6 if 5 L^a - h£rB8ltT-£, 8SO# 

[0 16 3] *?aiBI&«ffl 4^_htSff0^t^^ 

oj; 5l-*aX-f SKI*, 7x^^13 tftWJffi«c, 
1 0 nmiff(7)M{ti^t, ^*t£:7> LtHDP 

(High Density Plasma) 
3 (*V^) -T E O S W C V DK&I^Ife^ 

#>li*&^o CMP^RIE^^^t^, |6 A, 06 

TCVDftlB^!)xy h^j/^v^^gjS^ig^J: 
[0 164] -coj; 5 >-;*<£>j£${5x7 — — 

^^i3 <nTMmmz.teii zm+ftmmmiimi 4©i 

30 [0 16 5] M;ttf*^#«fe»Kl 4^1 

m^mmmmx 4<n^^m-n<\^^xn< 

i 3 ^Tft^^^isftSi i 4 ifitfc^ry- 

h««l 6 *rB&ltT'#, httCl 6 if 5 b(7D 

[0166] (mi 2nmmm) H28^ zommn 

mi 2*ft«*C«5MO S F E T^tiiiT**) 
[0 1'6 7]|llWTIi 7x>^l 3^±®i: 

[oi68]**i 2 3as*ffitt, :tf)i»3-t^ 

[0169] 02 8tc^"T J; WAtf Jb«5 = — 
^130nmS^7^yKS:8(t5^i:l:i:!?, _b 

6^^«7)^^cD^«^^L<fg:^r-^ 6 0 
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[01 70] 9 3 0 n m*^<7>7 £ V K 

m^mimmmmiz^s^x. 0 6 a, m 

6BlOTfiKlt-7^^S iNgl 5^SL^^^, 7 
1 3©flllSffiSrfR»ftt5. m^ct 9 , 7 m 
V7 1 3 <7>JL£f?{C*D^T > LOCOS (Local O 
xidation of Silicon) M$l 
mt&'ifK ?^^ia^ ±W=i — ^Kl*«3 0 nm 

S i NJRl 5£r[&ifeLT. hiiil 8 ^r«t6 

Zt\^X*) . ±M*-i- — Id. ^3 0 nm^^cO^ r> 

[0171] :<7)^9 t:;7m>7 l 3 o_h®co^^5^ — 
(il^^-^-) fC. M3 0nmi|©7^F 
SrKWSCirtcJ: 9. MO S F E T<DV— b CO 

[0 17 2] #'J*.tf01 9(C^UfcJ: 9 tC, 7m 

lark ±fa[^o^£*#6 - £ Q 

[0 17 3] (f 13 OlS^GD^SOfg 

1 3 H*»1S(7)* 1 SMO S F E T ¥ffi 

13. 0 3 1 Iit^l2 Wc«3MO S F E T £r^-T^® 
0, i 3 2 3 ^iJC^^MO S F E T 

[0 17 4] »5*ll£«ttrtt, ari&^^MB** 

7mV^ 1 3 ^^^fl-^^-^T 

0 S F E T S:»St SS^ICO^T^fc. 

[oi75]^i3 mmmmxn, m%c<n 7 m 1 

3 £^*?-li:T — :>GDy-7/ K 1 7 , h 

[0176] 0 3 0 Mtt^ 1 mt IT, 2i^)7xV^ 

1 3 £^o^co, y-VKl/^>««l 7WfiM 

[0 1 7 7] HI 3 0 MTj^r J: 7 m:/ 7 1 3£3£^J 

Mffi«U y-*/ K^y««i 7 60^*-^, 7m> 
* 1 3 i#*JB^T*«ft:i--5. C^ia S . 7m>7 

i 3tt^ffiw^w**n, ¥i^bir ruij m&t 

[0178] |3 1 (Cf3 2 #ij <t LT\ 4fll<7>7m>7. 
[0 17 9] 0 3 1 iC^-Tct 7 m 1 3&afc^J 
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mv^i 3 ^mfrbfLx ruMj *««r»oa»jifl*. 

[ 0 1 8 0 ] m 3 2 \Z.\$m 3 #<J£ LT, 4i@607m>'7 
1 3^o|^y-V KU-f 7 

10 [0181] i3 2\Z7F-t& o \Z. , 7 m V7 l 3*r3fc?U 

frcisgL. y — ;*/ Ki/>fy«* i 7 £&5PHPj|<z>7m 
>7i3£. cco7x>^i 3lM^^tg^Lfc« 

3 0. 03 1 (DiM&tmtX 0\Z.*Z/?>? h^t^ib 

[0 18 2] (fHilMJ H3 3rtcr<D«WOjR 
1 FE TS:/7t»aB, i34 

Ate^tf>3 1 ®0. i34B!j:i34AtW34B-34 
i>0 Bi»MiE5#fffi0, HI 3 4 Cttl! 3 4 A^CO 3 4 C- 3 

4 C^(Cf Q v 5lriit^5 fl 03 3, 
(U34CT-I3. 02 AKj*Lfc:=>^ h&XTf&mte 

[0 18 3] IlMIiTIi 7x^l3^)TW 
*^Hfeili4^^ £<b(c7m>- 
l 3C0^--r^/u^iUc 1 5^Si StSl 0 irtt^WJ-* 

-CSS***** Lit. 
[0184] *m 1 4 9Uk^«Rtt . 033, 034 A- 

30 0 3 4 cjc^i-J: p tc, W^.iisoiStR4 o*fflt\ 

IOSOI ^1£4 0(7)te;m^4 1 JziC, 2 0 0 nraHS 
ct^J^S i ^^rJ^fiJcL, :nailT7xy^l3$r 
^jSLTtfctf^db-So ^^(CMOSFET(7)y-^/K 
W V«« 1 7 i , ftii4 1, OT*tf«ft»* 

mtmv>£ ?tet&mm4 i »bbs-, f^«*i5^ 

[^Cag^Mcos i A 4 2«St5J; 5ft««"CfcS. 
[0 18 5] ioj:5 4ii-(?i4, soriigt^^it 
*t>> SIE^^r^ttHiani"e**i^. mosfetm 

[0 18 6] ^oj:5*«JBSr*a-rSfctt. fill 
»fflt^LfcJ: 5**J6«r, SO lSS4 0^«otl! 
itnaftPc tit, y-vh^-fy^nwjs 

[0 18 7] (I15SW1) B3 5liC(0*^|5 
1 5 Hlf IC^SMO S F E T ^tMi, 03 6 
50 fiii$*:<D¥>Wm* M 3 6 B &m 3 6 A<P<D 3 6 B - 3 6 
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B*SMffi5WrEi2, 0 3 e 0120 3 e a^co 3 6 c- 3 

6 C«tcfi5»rB5Bir-*>So £*i> 835, 0 3 6 A~ 
I3 6CT11 0 2 AJC^Lfc^ 

I o i 8 8 j ii4 mmmmr-n , soi ik 4 0 *rts 

<tt«jff«fHf- + *^«:*±*CffiSffcL, MOSFET 

fc 0 CCOB#{C, t^^CO^^SO I COF i nilMO S F 
ET (08 1) £<DStlM3, y-^/KWy«<17 

jisso 1 tfflpfcMo s f e T-eraja-cfcoitstRsas 

[0189] 1 5 , 03 5, 03 6 A — 

ill 4 3MS7#1S£I^ CJ; otezr^ls* 1 3 
^ofcMOSFET^MLfc , b'7)r-#)^ 0 MOSF 

3 £offllc, ^**/HS«i 5 iHi:»«S©S i 
*Mtii7*;u77^s ii|4 4^tl>iigil £ 
1 4SHffB^Hi:f*^ 

[0190] C(7)J:p ft«i££rffl^5C 0 , tfy 

*gt£4 3 ^^fciT ^7r * S i ilMO SFETt* 

^,T"^£ Q Lt^oT, 7^7r^Si-MOSFE 

[01911 wOi 5fc«i6*jlSi-SfcLl4, fill 

*>*>A,, *«i 5lifil:*5v^rt, mi 4%K&ffi 

S4 3i:oK(;, ff^««i5iHi:*tI»7^ 
^7r^S i 14 4 £ - 5tcS^r- 

[0192] (f 16 S&JfeJglft) 03 7 A — 0 4 2 A, 
!37B-04 2Bli, CO^0J©S16COHW®(C 
S5MO S F E T^Sil^$:^tlMEiT^5c 
ft*3. H3 7A-H4 2At*tBrittB2BC/Tt» 
BtfflSL, |3 7B-l4 2B(3t^i^@2CiC 

[0 19 3] Illlfifll S i ffil 0£, 
^12 2lrffl^rx 3 /f y^fSCirt-, 7x>7l 3 

[0 19 4] *Sl 6Ilf||r-li xtf^^r^^^S 

^/^^foy^f- hS(7)MO S F E T«it?r^^:-r 
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[0195] if, 0 3 7 A, 037 BiC^fJ; 5 
**fcft»S 5 X 1 0 15 c m" 3 ^^®^ (10 0) P 
MS i S3£ 1 1 0C0 h 7V^^ • ?-*.*/HS*U:, N 
MOSFET4:Jg«f 51^CliPl!>x/H 1 1 ( t° 
-^ffliSSt\ H.^4Xl0 17 cra- 3 i|) 
9J4.rf3^D W^V (B + ) lMff2 6 0Ke 

v, k— Xi2 x i o 13 cm" 2 i^^tyaAt5:i: 

^J;^^jS;-r6. PMOSFET^Mt^I^ 

1 i o±^co^ffiic, ftti»?£ilM&«flt&fe&s i o 

2^1 1 4 ff'Jitf 10 0 nm*lgJl?/£-tS 0 &(C, 

ir^S^;* ^/I (SiN) 2 OOnrn 

xtf^^^t^S il«:CMPt 
Si:*cr>«aHi:^S-^^^a (Si0 2 ) I22^r, 
Wilfso nmiSMt^ £*iib<affl«j|j| 

3frhmtti LfcS i StRl OCO^ffi^Pj, RIE^x 

&GDi£i-eff s i co^i tf^**>*/uj5Mt 

[0196] #CfC, 0 3 8 A, 03 8Bl^Tfi: 5 

— > 1 2 3*^«fctiLfcS i tftl 1 0<7>i^®50> 

J<7 xe^^^t/i-S ill 0 1 £r7^J3;i"5o -tco 

1/^-vi 2 3^)^lr^{:i^5A^5J:p 
ftJBt^^R**^^. *^JR«*>AfM«J— «W\ 4 00 
nmi|T^6o ^^^g (S i 0 2 ) 1 2 2£ 

CMP U, M'** — > 1 2 3*^-77^11 2 2 Jhi'tt 

^ffiLfixt^^ri/t^s iii ou^ts, :n 

t'^drv-^/US i ® 1 0 1 £>^ffiCD[ia£h£R$ 

^t5c ceo J; 5i-f££, SM*->i 2 3*{^fi£ 
^ixfc^ tr^v^/us ilioiw7rt^ h^£rl& 

#0 ^T*# , 1/^-yi 2 3 td, ^ i Jg 1 

^^t^SiflOUSi g}£ llOi: £>#cBfc, 
B s a ^Pfe^^^^n^^J: 5lcf5- *tffi»-C*>6. 
[0197] ##|T-|3, ^*?f§ (Si0 2 ) 1 

2 2 S:^;* ^ (C^l^T , xe^^-v/t^S i 1 1 0 1 $r 
CMPU:^, CMP*tt««rli»t5riti:0, 

(Si 0 2 ) 122^r, f»f5Ci:t)T^ 6. 
[0198] 1 3 9 A, 03 9 B{C^"T «t 5 IC, 

56? xt'^^v'^^S iil01^^ / >^<«!:t) h7^v>7 
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^^>aAt, t-Mir*2xio 18 cm" 3 iSo 

^SSiBff^fcSlfcS 1 1 211 ^ V^/b — ■ ^ h — 

lOl^glCij:, 8 n rn^S^H^^^ftlll (0^-£ 
-f) lTi5#, hJK^b<7>^ tf ^ 

SiilOl ^<nft& s *&ft&^ : k®5lt'f 

0^, (N 2 ) MSiftada^RTAfilft 

lft?H«J| 1 1 2 t»at5 : i 5. £<bM, 

««t5. :i^<h#, f t^^MMl 1 5(2, 

aAt5i^r«trt)^^o w^smosfe 

T^Nf + *;ulT, -?:£>L#^fi6*JE (vth) £r, 

V-f^-V (B + ) ^JDii^ff 2 OKeV, 5X10 12 

c m~ 2 mi£^ A U Pl(Df t^M^Il 1 

1 1 SO&ftffctt. ^O^, #|J X_ 13! R TAfeI$:fflP 
[0199] I40A, 0 4 0 B^T^i-J: 

v^^i (5io 2 ) 122, ^tFJbfa^bJH (H* 

i±"f) *:I&*U (SiN) 121t> 

t^^iicj:^ xt^^yt/^S i /I l 0 1 CDTSBiS 
a^SSJcco^, iB^^BliBSJR (S i 0 2 ) 114*: 

[0200] I41A, 141 BtCi^-ri: 9 

xvtf^^v'^/US iJia><b&5:7:x>';*l 1 3 0D_bffi 

MUl l SZ&m-tZo V- hftMl 1811 w*. 
liifflLfcSioSffi*, fflx.li7 0 0iCiS<z)7^ 

i^^5o H07^^Kft8«rffl^fcy- hlfettKl 
1 8*>JgfiJt"Ctt. 4*iCflflffiOffi*ffi^«#L|l< , S i 

MOSh7y^^l:Ilr-n fl 
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So fct^A,. y-hfeiiiisiai mstivrnzm 

[ 0 2 0 1 ] £ fc, H 2 5£#B8 UTiii* LfcJ: 5<-, 
y-hteiill8Cll T a 2 0 5 V^/U^*-^ 
K) P. A 1 2 0 3 §, L a 2 0 3 L H f 0 2 R, Z r 0 2 

xtt'l nraiSOS i ^{k^^cO^^S i #ffilC»J*L 

[0 2 0 2 ] g| 4 2 A. 142 BtC^i" £ 9 tC, 

fc K-^ h £^iH S i JR (JBfff 5 0 n mfgffi) £,0 4 
1A, 0 4 1 BtC^r**JiK*«*fifcU ^C0jb(C>r 
-^t'^»124i45, «l*Ji S i NM5 0 n 
mgg, &^T% U-S^* hi (0^ 

^ (SiN) 124^X5/f^/L, h^r^ 

y^ft8JS (SiN) I24^v^^[:|^r, K— 
h#JS*S ig^/^--y/f^ c d*Uc£»^ y- 
h^;@i 1 6^M^H6 Q hS*i 1 

613, 7 x 1 1 3 tf)Si«:S<' J: 5 (3I^f iii. 

^ h«« 1 1 6 y f-y /ati: ^ h 

mmmi 1 8^5S^««j»i»i i 4 t<r>=^ 

^5 J: Jttjfe^Srffi^T, K— ^ h*8fiS i 

jo *ft*fflt^s^t"t?, fi^Sls igi 1 3-0^^ 

[ 0 2 0 3 ] ^fc, hit 1 1 6 ojSK«rfiT*f 

(T i Nj^. W^, A 1 Btt^-t^fBJiJBt) , 
li^JSfi S i JR^WJR. TiNi, AIR, CuJS^if 

^;ngjf>T i s i 2 fliftiro^y kjr^coss 

[0 2 0 4 ] ^ ^— MS 116 COttm&T i N 

^ -hfif 1 1 6 WMSS^f^flJf It MO S F E 

[ 0 2 0 5 ] >$r— hti 110 (V^^)^5 

y— hi) Wt{f7 0nm§*it5o r.O^BjT' 

1^:, PMOSFET(Oy3-hft^^»Jt^ 
Nft^/K PMOSFET^lCl^Lf 

[ 0 2 0 6 ] j£AT<DX*§f2, »a'J^H*U<CI' % A 4 , * 1 
l^mj^BcO09A, 0 9 Bj^^^^L-Ttct 5 V— ^ 
/ K l^>f l/ffiML<W%&. ^®CCVD-S i 0 2 ^*rii 
5^ «Lfca^CMP^J:S5|Zffi-ft, aV^^h*-^» 
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h« 

[0 2 0 7 ] ^Oi:5JSxtf#*-5/t^S illOl t 
£H^T, 7*- -/y 1 1 3 £7i2j£Ls 7x>7i 13 WfSj 

— hlcOMO S F E T X "9 , 
(1) 7xV^l 1 3^I^i/^->l 2 3WiT*ft: 

*e>5c £a*r-£, db^^s i m i i 3 ^=^ y^^y\z. 
[0208] (2) y ^i^^i \ 3<DT^^^.(omm 

[0 2 0 9] (3) 7x>^l 1 3^^MLty-7, 

*^«iie»jRi i 4<nm&m-r^t{z± v . ^mos 

[0210] ( 4 ) 7 si >^ 113 (Dm (W g ) 0 . 

n8^f/<77+i^LTt), an*****?* 

[0211] (5) 7x>^l 1 3^ft^;^l 1 
5i:?x;Hll (tL<liSiItSllO) £C0M 

W»M^F«4ftil ('^^/i— ■ ^ h y'*—M) 1 
1 2 ^rRtj" 5C £ IC J; "9 , MOSF E T 

[0212] (6) y x >^ i i 3 coiJMM&i^T, y 
Kt"f ^HlwiBi:, 7xy^i l 3 0JbaH« 

[0213] ( 7 ) y =. ^y 113 coTa^Sci-:*^ 
i i 6 x 9 t eaSE^wt-^iiaicttoTt, £e#£*I£>t 
£ y—y/ K U'-f >^££ 117 <7>— S$£#5:wc;3-:7-tr 

^11 3^T^*^*5^S^>-^^>ri,— ^^*^[CgS 
[0214] (8) 7x>^ll3$:^Oh7>y^^ 
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(7D77^ ^:7#te£f*]_bT-i*6o 

[0215] (f 1 7HttJg«) 134 3 7 A. 

§4 3B-i4 7B(j:, r (D&m<0% 1 7 tf>|gJSJgf!SlC 
«SMO S F E T Wg^S^tlgWit'fcS, 
&3o, 1214 3A-I4 7 A\Z.7F-?mmnM2 BiZ7F~tm 

[0216] Ml 6HWlt'it xt^Jr^f/bS i 
il 0 l^fflV^T, cQiJtfcWJKS i|113 £J£j&U ^ 
±^^-fb^^^^^r^Foy^u^— hlMO S F E T 

[0217] *fl 7 3Mfc#*-Cli* x^Jri/^/^S 
i|101 £r/fH^-C, l l 3 $:fiSt5^. * 

iny^^x i i 3<7>_bffil^ -?:<att!lcE£»fto£j|gff<75 
Hif&^Pl 18b $rf^t-5^^o^ri-<6 0 
^ [0218] , |43A, 4 3 B tC^^T «t 5 

»li5X10 15 cm- 3 i««l4(10 0) PI 
S i &tSL 110Wh7 ^v^^ * ^--V-^/MjWSI-, NM 
OSFETWfSi^CliPl^x/H 11 (f— 
^WW$r-, j?^^4Xl0 17 cm" 3 iS) #J 

(B + ) ^JDiimjE2 6 0 K e V, 

K-Xi 2 X l o 13 c m " 2 gS^tyftAt5C 
OMtS. £/c, PMOSFETMtSi^ 

n^/l- (H^*T) ^J^^-r^o S iSSi i 

oji^o^ffijc, mz.m*ftffimmmttez> s i o 2 jp 

114?:, ^'J^i^ 1 0 0 nnifiS?i0^-r^>. ^ 
S^^^g (SiN) 1 2 1 5 0 nmgg 

Y/^J**Sr%S:L, i/^-vi 2 3**feJIUJLfcS i 
SKI 0(75Sffi36^, RIEftWxyf^.y^i/ 

tC, St^^ — ^ 1 2 3 75>b3?tBL/c S i 110 <D^c 

^J*S$-li:, xt'^^^t^Si/|lOUMt6 a 
^^^/?{^, i/^-yi 2 3^t$r^l^*!)6 
J; 5ft»*tH*$ix-5. toRf ©A#«-«I3, 4 

0 0 nm^®T-^2> 0 fti^, x t'^^^^/l/ S i i l 0 

1 o i co*®oDD£b&-i^*-rs» c<7}£ e>^-rs<^, st 

5^ — ^ l 2 3 *tc?gfiS;$n^^ t'^v'^/us i S l 
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i^*^t/i'SiIl0lS:»aS<»^5 o ^ 

[0219] 14 4 A, B4 4 B M^i" J; 9 

SffiLfci^^v/^^Sill Ol^ilC, hite 
li (TOPteli) 118b«r, {f'|ttf2 0nmiS 

(S i N) 12 ii«J)6:iH, a&ffiL^^t^^v- 
t^Siiioi^Il:^ aiRWJc-y— HftHflt 
(TOPjfelJi) ii8b^Mr-n 9 

[ 0 2 2 0 ] 4 5 A, EI45B ^^1"^ 9 

xtf^^r^^^S igl 0 1 4 3 CO / >^< £ t> h 7 

Ht^AL, f-^MT-8Xl0 17 cm" 3 ig(7) 
WMS^ogiS^ll l 2^rMt5 6 C 
Oi^-^M^JI 1 1 2 12 . ^>^J*/U— • ^ h — 

ffcfctt, Wti^oot (n 2 ) #ffi£v^r-5# 
7>r^«:»oPi»IST-M»i l l 2£^;Ei-6o £ 

I 5 ^Mt^ 0 ^tf>£ ^--Y-*/^*fi*« 115 
OS FET^Nf t-^^St', -£<7>L# l^MUS: (V t 

h) Witfo. 4 vaftlcRSLti^tli, 0fl 

*.tf#ta (B + ) ^JD3tmS20KeV, 3 

X 1 o 12 c m~ 2 m^ t>i£Al, Pl<Df t^^M 
»Sll54r, »KW 

[ 0 2 2 1 ] fc*5, *W|-Ctt, Pltf)f^^;i/T«S 

I I s^Ht^^t^A^, y-hjte«JK (to 

t^s iiioi £>SffiM«j«U ro*tt*fbJBt«:ii 

LT, «rfw(C3. t^^ri/t/L-S i J| 1 0 1 co*ffilc, ^ 
-hMI (TOPEII) 118bt:»«Lrt* 

£T\ t/i/7hK77^:LT^tyjiA^5^ 
# f7} US? J* hJH^ibO^ Yf & * is * jir S i J| 1 0 1 — <£> 



(22) 2002-118255 

42 

[0 2 2 2 1 *1:, I46A, 146 BiC^-TJ; 5 C 
( S i N) 121*. y hll Vg£jg*£ 

^tf^v'-YA'S i JI 1 0 1 OTtffi^^GOjffJ^iCCQ^K 

^»IW(Si0 2 ) il4«r*S-4MT?i>x 

/US i J|d>b&S:7a: >^ 1 1 3CO_h®£, :&J;U^<7} 

WffiCSUiLjtSigwSii:, y-hJ6»JRi 1 8S: 
/0 Mt5 fl y-H6««i 18(2, MiliBULfcS i 
<0^ffi£r, ^JtlJ 7 0 Ot^S^y^^f^^ffl^ 

5f - ^t'Nf^ ^fiTW^^^MO Sh7> 

A,, i 8CI2, IRRfbSr&ffi^T, ii* 

fSr^^i^S i ONlttS, ^ r;jj-*W 

[0 2 2 3 ] H 2 5 «r#Hi Ltiil LfcJ; 31:, 

h*fi»JRl 1 Ta 2 Os (^^/^^'f 

K) P^H f 0 2 JR, Zr0 2 im 

^IM^tt)^ N t, Wfctf 1 nmgfWS i ^{fc 
S i M:«LT^^ %:<F>}zXz. T a 2O5 

[0 2 2 4 ] »:, gj47A, 14 7Bl:^fJ;)(:, 
y-h«iii6ii5, WtliNBTHMitK-^L 

/t F-^ h » a B S i Jffi (JKff 8 0 nralSt) 14 
1A, 04 lBl:/7t«iSJ:^*aML, ^cr>Ji(:y 
-f^^f y^JBl24tfcS, Wx.«SiNK«:5 0n 

(S i N) 12 4^r^5/^^^L, ^t^T% *f— V * Y 
^ «>/ftii (SiN) 12 4^^^|:ffl^r, K — ^ 

h«ffil l 6&ffifit£tiZ>o Z-<n£t, ht^ii 1 
6*2, 7x>^i 1 3(7)M^^<'=i:5i^DI^n6 0 

Efil 1 S^WMiil 1 4 <b^^n^^>^il 
3ki*Z:WL^Z>Z-tX, ~7 zz- I/* 1 1 3— <D=r. yJ-l^V - 

5d? ^-^SrKit-T#5 d 
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[0 2 2 5 ] *fc. V- h««i 6oast«:iST*-&a 

(t i nr. wr, a i mtet**> j t<r>mmm) , £><m^ 

lj:^ B a B S iliWi, TiNl, AIR, Cujg/^ 
O^/uR^T i S i 2^^^^v^ l J^Y KRirwaJB 

[0 2 2 6 ] £>bKL. y-ha«16W3fifSrTiN« 

hMi 6 <nitwm$k<nmt£%lft LTmo s f e t<d 

[0 2 2 7 ] hlil 6<D:g£ (1^5^ 

— hS) IS, Wil^5 0-7 0nmgS^f5 9 ~<n$£ 
mt'ft. !$l<mit6^PMOSFET(D^3-h 

f t^;^I^Mr*#6^r\ N^*-*;K PMOS 
F E T*l:Hi:ff^^fl^5J: pCRtttttS 

[0 2 2 8] noj; 9 fc#HS£:JflW5 C <h^, r7^>;* 
1 1 3^3® (Jbffi, PHBflEE) 0>^*^/MiI#l 151: 

*5^r, iffiCM^nt^- h*6^R cropitea 
i) us bnmm&* mumzL&mtztiizr— Mfe» 

[ 0 2 2 9] Sl8 ^^M) H 4 8 Ate ^ C0^PJ«7> 
118 |SJfifl0ttM« £ tl*MMO S F E T Z^-tW^m 
m, 8 8 A^<7)4 8 B-4 8 B^fC?£5$T 

650, 04 8C«H4 8A*C04 8C-4 8 C»iC»5 
VrSBL Iil48D(^Igl48A c | 3 ^)48D-4 8 D*fcMft 

[0 2 3 0 ] J^T, ^1 8^ft^ffi«r, ^cog^^fe^' 

[0 2 3 1 ] 149 ~H 5 4 tttilfft, 1 8 Ilf 

ll:«5fflifMO s F e T *£**»*XSftfc:*-r 
X*I(£r®gIT-&>5 a fc*5, 0 4 9—0 5 4(c:^-r8ffffi 

[ 0 2 3 2 ] £"T\ 049 {C^f <t 9 IC, 5 
X 1 0 15 c m- 3 fe&<Dmifi& (10 0) Pf Si Sffi3 
10 CD, NMOSFETM«« (NMOSFET® 

X-IJtKp (B + ) JBME2 0 0KeV, 

F-Xi2X10 13 cirr 2 i^^>aAL 1 Pl^x 
^311p (t-^T^WSr*, ^jtl^4X10 17 c 

[0233] Pi^x/t/Sllpfco, />/ji<^ 

-e 8 X 1 0 17 c m -3 *!^^*** £«FO P IBIfi 
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*#E4fe« 3 1 2 p $rf«t5 e PMSa^Ffcfeft/B 3 1 
2pll /u- - * h j/^'-li: LT«ffit5. 

[ 0 2 3 4 ] ^{:, PMSiM310(7), PMOSF 
ETJf^^i^c (PMOSFETW l/^ hi 

(U^-££t) \Z.m\,^X , fflJL&V (P 

+ ) ^r, MIE6 0 0KeV, K-XS 2 . 5X10 
13 c m~ 2 *I^>*->£AU Ni()x^311n ( tf— 
^T>ttWST% Wx.^5Xio 17 cm" 3 M) 

70 [0235] fetC. Ni>)xA3 lln^^O, £ 

ttttK:, u-v>;*hR (S^iirito) ? lc/8^T. #J 

xJ^U W^V (P + ) ;&Di**ffil 3 OK b V, K 

-xi2xio 13 cm" 2 itt ! ^yaAL, \f—*m 

S.X* 9 X l 0 17 c m" 3 §f W^«S^^oNlilI 
ff^F*fi** 3 1 2 n SrMtSo NfSSSWftS 3 
l2nli. /^yf • h s/^-ii Lrftilt 

[ 0 2 3 6 ] ^nbCO^^->-aAX|iP#, PlSi S^K 
£0 3 10 CO^ffi^C, 8nrnSS©iS©8ft:K (Bf* 

■f) «r^fiS:L-r*5< 0 -cr>i:9^L-r, u-v^ hR (H 

MiS, ffij*:!* 9 0 Ot;. (N 2 ) #ffi«f-C5#e 

Y/^^o^|gT*i 3 1 2 p , 3l2n *Mf&-f 

[0 2 3 7 ] £ £®ICP^T% 10 15 cm" 3 gg 

tJO^F^^^^^o^e 3 ^ *^^S iS3'0U, R 
f 2 0 0 nra^«t6 o 

[0 2 3 8 ] $ bM, tf'JxJ* h^^v^^ ■ Plf 

3 1 5n, Pit /^ttfti 3 1 5 p Sr»)St5o 
£ # , C^bf t^/^ftl3l 5n, PSft 

*>v^mmm 3 1 5 P 1* -en-en., ^*6«k ti-v* h 7 

(PMil) 3 1 5 p. fc^^LOCALf^^S 
i^c (Nil) 3 15ni^Siirt^ D 

[0 2 3 9 ] «^6MOS FET^Nf t^I 
T\ ^<7>b^l/Mlt«ffi (Vth) Pij^.1^0. 4Vi 

ffi{CK^bfcl^»-&^li, -/fb^n >^xt"> 

(BF 2 + ) , 15KbV, 3X10 12 cm" 2 iS^ 
ygAL, PfLOC ALf -V^/^83 1 5 p^r, ^ 
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[0 2 4 0] mmz* M^^MOSFET^Pft 

*/umx\ t<o L^^ME (vth) WAtf- 

o. 4 visr^^ifcpi^cfi wa-v 

(P + ) i&Oatfflffi 1 0 0 K e V, K-Xl 2 X 1 0 
13 cm" 2 gI-ft>SAU NiLOCALft^S 

ft^S«3l5p, 3l5nW«ll COt, 
RTAfeMPT, ^JiiJ7 5 0t, 1 OS? 

[0 2 4 1 ] ±E»-fb*l .(H^^r-T) £rl&* U 

Ifffi, £cEM 5 n mS&tf>J|gff <D S i 0 2 /l 3 2 0, 2 

0 n m <T> (n-J (SiN) 1321, 20 
nm§S(7)Ji|JicO-7^^I (S i O7M) 3 2 2 SrJgjS 

^Jx.flNMOSFET, ^^^PMOSFET^ilfil 

[ 0 2 4 2 J H 5 0 (C^-T^ 5 149 IC^-f" 

3 2 2 Srxj/f y^^^lcf^ti 

7313 P) 3 13n^MWt5 c ^iXib^^ 
y^313p, 3 1 3 n 0>[S£li ft, ^'JXL^'2 5 
0nmiSt^5 o COj;5t-, 13 4 9 £\ 
S i 3 1 0 c t 3 WPi^x/l'3 1 1 p CO — §|5, *5j:tJ* 
NS^xyb 3 1 1 n(D— %$\zm-f h^-C, #'J*Ll;fR I E 
S^ffll,N-Ciyf>^t5rtt\ ^^ 2 5 0 nmgS 

1 3 n ^ft^ftff£j££ft-5 0 7x^^313 
P, 3 1 3 nO{Bffi^i*0>]jE*:, 7r>^Wxj/F 

7x^313p, 3 1 3 n C0ffilffi«^»Oj£{C, ^ — 
i/<n'J?f£\,^S i ^®^rS(±i^-ti-5o 7x>^31 
3p, 3 1 3 nOia!jffi^^co^(c. #®4#^^a<-r^ 

BHrr, BHUB (H**"f) zomitmn 
mmzn. fits. wiiii*7ootgs) r-a«6oKfbis 

T, 7 rr. 3 1 3 p , 3l3n Ottflffi^iS <7>J£M , 7 
nmSft<OjRJ»<D|MfcJBI (H^-fr-f) ^Mt5o 
[0 2 4 3 ] lWE»ft««r^Lr, 16 JK 

m. i O z , »SKrtTEOS-S i 0 2 |3 

2 3 {cj: 19 S^^tf B :hi:J: S . i^Shi^yfl 
*^Bt (STl) ^Mt^o -LftlCte, ^IC5 0 
0 n rnlScOTEOS-S i O 2 M 3 2 3$:, fiJcRiS.<S 6 
5 OtSSOC VDS«:ffl^T*8«lSLfeft, «*.tf 
7 0 Otm^y^yUf ^#i^T\ TE OS-Si 
0 2 /l 3 2 3 £, CVDi{»f>^77^tS fl 
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£0#, CMPM^T, TEOS-S iO 2 | 3 2 3C0 

^d££, ^tB^-r^o ^*>££, SiNg32i^i 

TEOS-S i 0 2 S 3 2 3 ^f^tf e ^ftM£ 
19, TEOS-S i 0 2 /f3 2 3\z£ £ ^*ItC*I£> 

i££ft£ ft 

[0 24 4] ikl:, i5i(:^tJ:^:, TEOS-S 
i 0 2 I 3 2 3^:, MilfR I EffiSrJB^T^i y*?'<y 

[0 2 4 5 ] H 5 2tC7F:"rj: ^ ^ ^ /§ (S 

i N) 3 2 1 *\ «AlJ*y hJMMfSrJBl^T, <> ^ v 

) SScfctfs i o 2 /i 3 2 0 7 *y^^co^ 
?S4r^ V^Tf«ISf L, 7xy^3l3p, 3l3nCO± 

fWLfcSi^SC, ^'Jx.l^7 0 0 c tgS(7)7v> 

#Lii<, S i »BOdbPfl^**v^MftK*:*a-e#a 
col£T<7}^^MO S h^^v^^^^T-^^ * 

£, t^5»*^fc5 fl ^-hftSJR3i8 

^db$t, l*^tf^r-iitt6ci:iat)SiON 

[0 2 4 6 ] £<bfC, H 2 5 i^^-Tet 5 htf&a 
118(1 S i 02JR^fiK&"f , Ta 2 0 5 Wl/fifr* 
*t-f K) **\ Hf0 2 I 1 Zr 0 2 J^f^, 
iCV!«#lfetR0l (h i gh-KB $:ffl^Tt)6^ * 
fd, Ta 2 0 5 JBS:«^fcS*, S i *aD^w#ffiWtt* 
&«r»b-*-fc«>^, W*.tf l nmSAcos i HMbKX^ 
R^rS i &MlZ.MffcL>X7b*h, ^(7)±[:Ta 2 0 5 ^^ 

40 rts^. 

[0 2 4 7 ] 05 y» h«S3 

^^ B B a S i BE mm 5 O n raSS) H 5 2 (C^-T« 

JB±»c*«»J«L. *<Z>±My- h** ^«M3 2 
4 CTx.(^S i NKl 0 0 nmlig. *ffl^JS 

T, *-f , h^-V s/^lfe** (SiN) 3 2 4 $:x 

*^T', ^— h^r-T y^lftMkJR (S i N) 
3 2 4 £-7;* ^ l^t^r, K — ^ h ^^a B e S i Jg£^* 
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tlZ>* Z(Dt$. y~ Hi3l6ll 7xy^313 
3 1 6 ^^^^Sit^y- hte»m^3 1 S(D^y^ 

^>y^f*££?^5^ 7x^313p, 313 

fc, y- hti3 1 6 cofe^t?r^T^^^fc^>{^ K — 
^h^JgfiS illlCDttfc)^. (T i NJK, W 

JK. A 1 JR&^-&cr>a««) . fc^^li^S ijjfl 
^Wg, TiNg, Ali, Cug^^W^^/Ug^T 

i s i 2Hft^v-i; f-'f Fmtnmmv- hmmmm. 
zt^xv. y- vw&\ 6 <nttJgmm<r>mt&mm u 

TMO S F E TCOL^ ^llff £rt^-T5 C <Jr t>^Tf£-e 

[0 2 4 8 ] £ h\z.7fcm<n& 5 I:cmo SJSi^cD^-g-. 
n^^/M^n+M^b! s i iiy~ h«tt, P^-t 
*/M.ittP + S[**£*s i|y»hli^i#ffigi 

[0 2 4 9 ] 3:7*1, hmt^3 1 6 £ (1^*3^5 

PMO S F E TCOv-h — hf t^aS^It"^ 
6gdT', Nft^/K PMOSFET^Cff^ 

[0 2 5 0 ] &fc, 154 C^tJ: 5 (c, 1/^ hJ^ 

(a^^:-r) , y- h** y^mmms 2 4, ^j^y 
y- h 3 1 e cotgoM^, jssis = com jm* 

[0251] y—*/ K >WS3 1 7 p . 3 

1 7 nCD?££ (X j ) ffilffltt* di^S i h7>^^0 

^y«3 17p, 3 1 7 n^ttWOgteffcSJEfc^ 

[ 0 2 5 2 ] MJtlji, JlOfcfcfc, N~M*£« 
i317nat, P~M»i 3 1 7 p a <!: y- h 

ti3i6 &-*x*m^xj&m^tz&* t&mm tsio 

N"IMI3 1 7na$rMtl)^^^>aA 

ftf*tt, (p + ) <5o&A£:> ^ni^m 

E4 0 K e V, X l o 13 c m" 2 igT*^6o 

t>*>5/^, vm^^r^ (As) f ^^^-yaALTt>^ 
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l\ r<7>^, ^S^rR IEl, y— 3 16/^- 

yoill, i5j;{/7xy^3l 3p, 3 1 3 n coMH 

(As + ) ^^-^^r, MlJi2 OKe V, K"Xi5 
x l 0 15 c m~ 2 |§&>f ;*->-&AL, Ngy-^/KU-f 
^ffiSc (N + ^fe®/i) 3l7nbWU ^biC^ 
WtiRN (BF 2 + ) -f^-^^aAl, Ply-^/K 

(P + Mi£tfc/i) 3 1 7 n b »)StS 0 C 
th{Z£K>, m 2 9 DJ^ Lfc J; 5 fe, ^5^1- 

17 P , 3l7n$:tixftLMt5 0 fc-fb^A/^^y 

[0 2 5 3] NlV-^/FU^ >^$c3 1 7 n<7)£££ 

(Wn) , *5i:(;ply-^/Ku^>W3 1 7 pO 
£££ (w P ) f»^/Mt>aAIfM^/j: 

(Wn) =0. lSMmiSC/^i:^:, £ 
1t. PWcom^mZ (Wp) : 0. 20jum§Sl:^5 

[0 2 5 4 1 ^t, y-^/F>^y^3 1 7n, 3 
l 7 p (Z>tt:«tt*:iS:T*-frS3e&»39«*>«»*8-tt, Wx. 

5 o n o c mitj: *){&< l y— 

F>^>W3 1 7n, 3 1 7 p^KC, TiSi 2 
KoSi 2 , PtSi, Pd 2 Si, I r S i 3, Rh 

s i m<n-y v KB (H*-fri*) t^trtftv^ 

»|CPly-VKU>f V**3 1 7 pi^PTtt, P 

d 2 s i ^*ra-e*>«o 

[0 2 5 5 ] ;£#'jT-te, 3 1 3 p cD{I0Ec7DN^ 

y-^/Kl^-Y>«3 1 7n(Dra, ^J:^^^^^ 
3 1 3 n COHOfficOPM y — h>Y 3 1 7 p (50 

F>Y >1pi3c3 17n, 317p^r, Sffi** ^ (7>^T 

aAft^»f(a^MttP5*^r^s 0 ^o^- 

[0 2 5 6 ] $ fbM*#l"Cf3:, 7 x 3 1 3 n , 31 

3 p-ttt-enoiwffi^, iMMfittJHa 2 5 \z x^xmh 
tir^5or% y-^/F>-Yy®^3 1 7 n, 317 

P*Mt5fc*©^^yi£AS, 7x^3l3n, 
3 13 p^rti^tttDjbffi— -fyi:/£ 

[ 0 2 5 7 ] ^{^, 148 A-H) 4 8 D(C>T^^ 9 

cvdS^I^T, H 5 4te^Lfcfll*Jbfc:, s i o 2 

5(? ^Jtlf5 0 0 n rnllta L , Jg RIMttBI 3 2 6 $: 
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1 7 n, 3 17 pCO-f ;t^£ASOj£f±fb£3MaTfTo 
7 P co^^ (Wn, Wp) SrWlSPLfc^MSJi, s r^is7 
T'm s e c (;'J#) g^RTA»ffott)S 
17n, 3 1 7 pCO^t^aAI^M^tT^oTt) 

spate u m j =F&m&w-m.fc'tz>. i/v^hig 

2 7£fl£j*L, is? ? h*— ^3 2 7 CW V 

m^A 1 g, TiN (^{fc^ 

M^^^tSMSMO S F E T oS*«iS^^-r 
5o 

[0 2 5 8} cwj:5lc, CCO^0^r+. WfMOSF 

®Sfr*\ IfiHSr^Mi-6r ^lcJ:oT^lCMOS[HlgS 

[0 2 5 9 ] <f#(cH4 3A-i4 8D(C^fJ:9 

¥ffi^^tfiil^NMO SFET^PMOSFE 

rxm cx-foZffiiz.^ Nl'y-^/F>^yW3i7 

n(7)?££ (Wn) PiV^/h>>fyW3l7 
p<0?££ (Wp) a*»*£ 0 rfttt, spBBWttRffQna 

[0 2 6 0] ^^CMOS@^lri:t|-t^i^^, NM 
OSF ETiClt^tPMO S F E T <0 5p®ffjftRff-ffia 
Sr«f*2fflFJClRW-LTt^fc. m^O^E- t' ■/ ir ^ £ ZE?l<7> 

[0 2 6 1 ] L£>U ^<n&miz&Z7 ^^x&ft^C 
MOS^ftli Wn £Wp<a^£ffi^T^ + .*>M§£: 
StS:ti5^5W, NMOSFETCO«ffli: 
PMO S F E TO^PBDiSfB^ <£>j££:8i> r h"t"<5 C <bri*~C# 

[0 2 6 2 ] 8 11«i^PTf), 

(1) 3l3p, 3 13 nCOffl (W g ) &\ #'J 

x.tf0. 20ymJ;«<tSC<h(:J:^ :nb7x 
^313 P) 3 13nOMffi|^Lfcy-hS* 
3l6iaoT, PlLOCALff^/^S3l5 
p, ^it/NiLOCALf f^/l'Wa 1 5ntC, 
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^•■V^/^tK 3 1 5 p „ 3 1 5 n W>F*fi*Sfiffi4"t^ : e 

^t-#6o ^<Dtz#>. ^ixibft^^f^3 15 P , 3 
1 5 nic&tf 5*-* U Tco^e t:' V x w wfiT*r»«("e# 

[0 2 6 3 ] (2) 7 ^l/*Z 1 Z x> , 3 1 3nWft 
/<? -t>/Mgi£ 3 1 5 p , 315ni!)i;i/311p, 311 
n (t)KI^Siffi3l0) £ <Dffl\Z., X|ft?H« 
fi ■ ^ h j//-? — Jg) 3 12 £Rtf 5 d £ 

tCfcfi, MOSFET<?)/^f^/u-^tet6:i^ 

[0 2 6 4 ] (3) 7xy^3l3p, 3 1 3 n CD~F£[5 
MScJCfc^T. V-^/F>>f>S*3 17p, 317 

n <n—n& . h 316<j:hs as^^i^n 
tc/^ofc, ^*<bs^r»^ofc^^^jis-r6 0 coo 

J:}ft^httffi3 16i:, y-VKi^-f >««3l 
itf 7 Pl 3 1 7n(7)-^,!r^Z^t^7-ti/ ht6^7i? 

yh«I*R(}S:il:J:or, 7x^3i3 P( 3 
l 3 Ti<DTMmmzteV &'^^*;is-*®%km^± 

[0 2 6 5 ] (4) 7x^313p, 31 3n^y- 
VKi^^f>S«3 1 7p, SUnl^y^n^ 
fiS;-rS»^^, fitt*lSi|313p, 3 13n<7)_h 

ft-tfft"e)y-^/Kw>W3i7 

p, 3l7ni/ioTl^7xy^3l3p, 3l3n 
13, «0|Cy-Ff^^OMOSFET(Dy-^/ 

[ 0 2 6 6 ] (5) 7x^313p, 3 1 3 n £3^0 

7 P , 31 7n^, -yy^- y-^/H>Yyilii 
a»9T-/£<, t^^5LDD&<j/ J :Mty-VF>'f 

>^1^3 1 7 p b, 317nbt fifiSy^/ F> 
-< 317pa, 3l7nai: ^£fo*£ jgfC It 

40 Ai^ ^©J:5l:tS^y^/KWy««3l7 
p, 3 1 7 nifi^^^rilPT-^, MOSFETCOf 

[ 0 2 6 7 ] (6) 313 pCffM^ll/tNM 

OSFETir, fi«iiSil3l3niCfJ5H:$n/cP 
MO S F E T £ ^I^TCMO SS^^MtSi^, 

pfy^/Kt/-(y®i|(3i7p«^ (wp) t, 

Nly~^/F>^y^3 1 7 (Wn) t& 

**fc-£5o Wp^Wn^»/jtf)t5:i:T, m^co 
^f'^7^ <bIE7LCO^- f'Jf^i (Dj&^lZ&m Lfc, P 
50 MO S F E T £ NMO SFET^ ^SFfiSWftRff 



51 

[0 2 6 8]MW:ll pfy^/F>-f>W3 
17p^^ (Wp) Nly-^/Kl/^>W3 
1 7n^$ (Wn) ctD'b^Kt^c ¥ 
ffiW*KtH-jSfe«HlSCf^CT-*>oTt>, PMOSFE 
T0>?--r*A'*I*\ NMOSFET(7)f-f^;nJU^ 
<r*#6o r.nic£i?, cmo SlH]S§^^:ffLfc^ 
PMO$FETOl§^i/K^, ^^COESS®^^^ 

[0269] (7) 7x>^3l3p, 3l3nicM 

[0 2 7 0] (H9*ft»«) H 5 5 A\$^<D#m<0 
mi 9*lS^«fe^ffi5ffl1SS[MO S FET^t^ffi 
EI. 05 5BIJ05 5A*05 5B-5 5BilC?B5t5f 
ii, B5 5CttB5 SA^tDS 5C-5 5C»iCft v 5 

[0 2 7 1 ] 118 HJfcTKffiTM*. NMO S F E TCON 
Iy^/F>^S^3l7n(D^^Wn^ PMO 
SFETOPfy^^/ KU"f >^«3 1 7 pcD^^W 

[0 2 7 2 ] 1 9 Hl£^«Stt. ffigC<7DNMO S F E 

Ttta^Niy-^/KU^yfS3 1 7n-l, 3 
1 7 n-2, — 3 1 7 n-nW^^Wn 1 , Wn 2 , — W 
n n £ , UttDPMOSFET^^fjKDPly-^/ 
Kt"f V^^c3 1 7 p-U 3 17 p-2. ■■•3 17 p-n 
^^Wpl, Wp2, -Wpni«:IlMC»4?)t5 

[0 2 7 3 ] Hj 5 5 A ~ Hj 5 5 CT'll -£*l-?:iX 2 

S/^y-^/Ki/'fyffiS^^ (^-r^/nlBfcffl^-r 
[0274] ccoj; p l;$SoNff^/K Pf 

^ONMOSFET, PMOSFET^fFt6S* 
3 1 3 n, ^fc^3 1 3 p Wftt'jiatSW^, 1 

[ 0 2 7 5 ] 0 5 6 13, C«5O^0JCD 

D R AM^ ^ 'J t /U^^fMir-^ 6 0 156 



(27) 4#PI 2002-118255 

52 

[0276] *i2o sK«tttt . 1 mmmm 

T'RSLfcMOSFET^ DRAMy^l/t/bCO, h 
i^f-fi* + £ try hJg|£ SrawSc»«t-r« h 9 

[0 2 7 7 ] H 5 6 tc^-f J: 5 hu^^-^±^5WJ® 

u-r^^^^, ^iiMOSFET^y-^/Kt/'fy 

[0278] onmmm<n£ 

^mo sFET^y-^/h>Y v^i^— ^^^r^-^r 
y-VKW^i^W/ioTt), *<o&w*{h 

wy- h«*wc#y s i m\^& *) flfifcu % 

^<Z)iM:t5^i:T*, 7xy^§:ffl^/:MOSFET 
$tia£r D R h 9 V ^ MM/8 "f 6 ^ 

So 

[0 2 7 9 ] («2 1*ft«H) B5 7fi» ^LO^CO 
DRAM^^yt/^/TtMr*fca o **5, 157 

[ 0 2 8 0 ] *f 2 l M*.«JKilS*fl?« 

T'i^ltMOSFET^, DRAM^^'Jt/KT), ^ 
[0 2 8 1 ] 15 7M^£ *WT-li, tf;y MS 

40 :^^ir'fcofc a #jllS«Oi!bftS i*JfiMOSF 

So Ta 205i^BSTi, STOl^^^ 

R«<M6*UR*ffl^fc;** y ^^r + ^^^CO^, MO 
SFET^MLti{:^rt^^^M^T^^\ 
COB#fDi*^.X^ (7 5 oaSScoSJiffcT^ — A* if) 

r-MO s f ETcoy-jxy km >^^M^TL 

^ [0282] 2 i mmnm(DMo sfe t 
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^tff-^^'- h««tt# y S i JglcJ; BJgfifcU m 
— coy- hmmt&i&V— KUttSUwJBzio^— h®« 

[0 2 8 3] *JR2 2*«U»*tt, 

7 x SrftoMO S F E TS^^fti (*W^li2 
«£>»-&£*W-) iE^J+*»-&<Z>y- h«*<0*a»wH 

[0 2 8 4] 0 5 SteZ.<n&mv>%2 2|lftflllC«5 
MO S F E TS:^-*-*Hg0, ill 5 9 A # O 3p ffi 0 , 0 
5 9BI4B5 9A*5 9B-5 9B»ICfe v 5lR[fiE, 0 
5 9 C 120 5 9 A^CO 5 9C-5 9 C oWtffim. 
§5 9Dlii5 9 Atp<0 5 9D - 5 9 DiHiCfe ? &&rffi0 
~e&>£ 0 0 5 8 , @ 5 9 A — M 5 9 D"CI^, 

Iffl 1 *S»IS»i 2 Al:/7 1 3 >^ ^ K sass, 3s 

[ 0 2 8 5 ] §58, 0 5 9 A — HI 5 9 D^^TX 5 

1f$:<oy ^ 1 3&i«*fft£Sa«* f")ili7xy 

6. 

[0 2 8 6 3 r.<7>±j^. mi ¥— bmmi e a 

BE. All, T i Nl) ^v^l^ KJK <ff'J*.lf T i S 
i 21, WS i CoSi 2 Rft 

[0 2 8 7 ] ?\Z%2tf~ hm,mi 6 ^±1 

i&ofc«i htt«i 6 a «fiJ:{:Mt6C £ 
-e, Mtiis 2 Mi 1 6 b ottsr-fc 5 ^ 

[0 2 8 8] S blcS 2 h«S 1 6 b OSffitM 

[0 2 8 9] (S2 3HJEM) *SR2 3 35«»«tt. 
I2 2^W1^^«, ^x. y^^OMO S F E T* 

coy- h««<D«a£^Bs-rs fl 
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[0290] 0 6 0|j:r^^^f 2 3HMffil:«5 
MO S F E T«r^t"*4taia, 0 6 1 te^(O&rffi0T-£> 
5o ftfc, @6 0OKBtt, 05 9Bt/Tt»fffitffii 

■t"6 0 06 0, I6 1T-I1 Mx.fi* llSKJStt 

tod 2 am^ Lfc=i >^ K iEffiL As^VWMfiJIkai 

[0 2 9 1 ] 0 6 0 tCTF-T X 0 %1 hl^ 1 6 

at^5l8 a e B Sii^, Wx.lf2 0nmgtir^< 
f£. -t IT, S2y-httSl6bT-A5>^/HR« 

[0 2 9 2 ] C CO ct 5 /if 2 3S£S£^T-I3, flF'J*JiJS 
2y-hIii6b(OtS^M(:r^, V— h*«£> 
2QX«Ji, tS*fl)lpffilMO SFETi:(^i:j:5 <c»a 

[ 0 2 9 3 ] (12 4^111) 0 6 2te^C03§ej{^<£ 
5MOSFET(Z)3y^^ haS*^-r«^0, 06 3A 
li:^0^:«5MOSFETWny^^ h tfftSr^-T ^ 
®0, 06 3BI206 3 A^^-T^^BCD^f£]d^^jt 

30 wiffi0. 0 6 3 a$m 6 3 Atc^-r^encco^-^^^ib^ 

jfcflBffiHffcS. i62, 06 3 A — 06 3C-C 

11, CTx.l^l|lifeJ^^O0 2 A^Lta^^ K 

[0294] 062, 063A — 063 C^t^^-J; 9 

CCO^flCi^MOSFETT'fi, y-^/Kn r 
>^^1 7 CO, 0ijx.li=^** V~?y?Z 8#«»fc£n 

mrm,^* kw) so^, s^ic7 

x. 1 3 COjbffi (TOP) , ^COStMC^I^j-rS 2 O 

0>«Bd (SIDE 1, SIDE II) <z>— wjr^-n* 
[0 2 9 5 ] ^Ofltitll, m^f^ ^ * h3i5 5 0 

7co*B, A^^fi7xy^ 1 3 0lSri2;W< 
rt), = ^^5 5 0(0©^*^:^ < r*^, M 

X.ff=iv^^ h^7/28^y-^/ Kl^-f >««cl 7 

[0 2 9 6 ]*S2 4*Mlt ±lB*J^4r«ft5C 
i:/^<, MOSFET^ffigi^, £ fc&C*g/b"5Jffift 

[0 2 9 7 ] 06 4 !^:^PR«g2 4ll^lCgS 
MOSFET^tHSi. 06 5 AI1-€:CO^S0, 0 
6 5 Bfl0 6 5 Al^^^f^B<O^p^>bJI/cfIJ®0, 
0 6 5 CIS 0 6 5 At-^-r5cHlC<75*(6]36^A^ttflffi0 

[0298] 064, I65A-165 CM^-T^ b 
*I 2 4 IWiWI^MO S F E TT'tt, 

hffl50^ T^xiV^l 3<0±® (TOP) , 
50 -^(OSl^^^ti^j-r^ 2 O601IDE ( S I D E I, SID 
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E II) (D — micMTL. Ztlh 2 OCDtelJ® (SIDE 
I, SIDE II) *:ti?in\z& UfcYiilCO 2 0(D{glJ® 
(SIDE III, SIDE IV) CD— SflM^oT^ 

[0 2 9 9] COfl^f:, m^tfj^^ h|50 
7^^^ 1 3CD{IiJE!^ a H\ ^«7)T^f^]^or^ 

X'te, m^^V^ htff5 5 0 £, I(7)2oW(|E (S 
IDE III, SIDE IV) CD — SlUC C t 

X, m^fft^^ 0<7DffifflffiT£«]#JLoo. 

[0 3 0 0] £oT, 062, 063A~063C£# 
Lfc*U,£*:«tt5 ^ t tt< , MOSFETO 

[0301] (i25 mmmm) &m 2 5 xi&ejiftn 

[0 3 0 2 ] B66IJ, CW^0^Ol2 5 Xlfc&JllfctCffi 
5MO S F E T^r^-r8Fr®[gir-*>^ 0 06 6&C;^ 

5. 

[0 3 0 3 ] fj^liS 2*S6fl01»T-H 7*. V* 1 3 CD 
^ h Ifeil 1 8 b $r , 7x>^13 

[0 3 0 4 ] &m 2 5 »iC«5MO S F ETT* 
x^13 ^JiflB^ris^nfcy- hMl 8 b £, 

7xyxi 3<nmm\zj&iit£tirztf— hmmmi s a «t 

[0 3 0 5 ] 5&*iftW:, «*.K«ll8*«tt 

CD, 0 7 A, H7B«r#HB,LTK^LfcXS«C*5^^T, 

[0 3 0 6 ] CCD*i^T*li, 16 ffiigl R F*nc^~f 

[0 3 0 7] (126 Sgftjgtt) ^1 2 6 9£fltfgffitt, 

[0 3 0 8] 06 711 r^i^i2 6HMf|{:§ 
5MOSFET^7tflir^5o 0 6 7 

6. 
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[ 0 3 0 9 ] 06 7M^-f £ 9^, *f 2 6 Xft^tt 

[0 3 10] -cd J; 5fc«ifttt, CTx.l€Bl*M^m 
CO, @6A, B 6 B S:#S Lfclgwft, ^ffi 

xv^n co{iy®«c^-r ^ tx&zz. k&x$ 5o 

/0 [0311] &Mm.lZ.$>\,^X i> . I674 3 , ttilRrttC 

[0 3 12] (J2 7*S«S) 06 8AI3^CD^CD 
*2 7HftMICff5MOSFET^t«lfii, El 6 

[0313] 0 6 8 A, 06 8 B £ 0^, |27 

50 **»*l:«5MOS FET^y- hMl {MM 

ffifJH^— 1 6 a 1^, 7x^l3»«iil: 

.twy— i 6 b n i 3 co±®_h(cjf^^ 

tlfc^-httiil8b (0 6 8 A, i6 9Bt'lit» 

6aC0y»hf Lll^, hffil 6 b CD^- hf 

L 2 J; «3 

[0314] Jg 2 7HWl(C^5MO S F E T 

t7>KJg*ffio— W«r, H6 9*»fcB7 8*rffl^TRSt 

5c |6 9A-i7 8Ali^Mil?®i, 06 

9 0 7 8 B te^n^tlll 6 9 A — 0 7 8 A + cDB - 
BllMte 5 $Tffi0, H6 9C-i7 8C(^nfni6 
9 A — 0 7 8 A<£cDC -CSH-JB pWlT^^o 
[0 3 15] Sf, I69A- 06 9 CiZ.^~tX 5 t~ , 

9, PIS iMlO^S±}C t SnmSS^SfS: 
^OS 1 0 2/12 0, 1 0 0 nmigiDgf^O-rT; 
?M ( S i N) 2 1, RXf 1 0 0 n mgl CD JRJl£:«Po 
4<7 ^.x^/I (Si 0 2 ) 2 2^MMt5 a r<D&, P 
MS i Sffil 0$r, CTx.^1 50nmx^y^l, 
S£r»;*-tS <t ^ «10 0nm§M4r«fO7 

* l 3 «r?gfi)t-#-Sa 
[0316] ^td, I7OA-I70 C^^-TJ: 5 t£ , 

W ^ tt m l *as»«^R W Lfc«»tHi4i»i:J; 
^ Si sffii ojci»j**nfci»rt*:, (s i o 

2 ) 2 3t5ftffit5o 9 , ^o-n^yf* 

S i ItKl 0^Jc^^^n^ o 7 
^^^l3Jb(C -v^^ii (SiN) 2 1^W B 
[0317] 071 A~0 7 1 CMtf-T J: 9 
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HI 7 0 A — m 7 0 Cic^-r*i^±^, *hU^ h^i 

77>fMffl^t, * h hJK5 0(C, h 

>fc3MSLfc!8 5 l ZMrfLTZ. ^tf'JT- 
13, 15 l**ib, ffetktt (Si 0 2 ) 2 3<7>«|ii4r— h 
«*««*«C#JCSLfc«B»^, & 0^*^/1 (SiN) 

2 l t3ft«*n€hllit5. 

10318] ft |7 2 A — U 7 2 Ct^-f J: 5 
# h U->>;* hm$ 0&tJ^*?m (SiN) 2 1 £^ix 

fn^^^icffl^r, (sio 2 ) 23ir ( m*. 

\$7^>*l 3 £ S i O 2 S2 0 t<r>RMt*h1fa 10 0 

nm^s/f^^-f :ni:J:^ KS» (Si0 2 ) 

2 3MI3, tf'Jilifal 0 0 n mCDmZ t % !fo 1 0 0 nm 
[0319] @73 A~0 7 3 CtC^-Tct 5 

ffiL/t;^ i 3 <z>«lffi±^, Mttts i o 2 frbte 

ZV— hJfi&JRl 8 a i5rWt6c 
[0 3 2 0] m 7 4 A — El 7 4 C^^~T £ 9 

H7 3 A-E17 3C|:^tMl(M Wx.«Nl^tt» 
}&4K— >^*iXfc K — ^ h^ 0 a 0 S iff 5 3^^^-r^ 0 

b^«*ns. ft^r-, K-:/ h*ttAS i JR5 3± 

[0321] 075 A — H 7 5 C Sw^"t* J: 5 

4 % K— h*fefi Sil53, -**?m (SiN) 2 
lMSiO 2 l20^x;yfy^t5 o -ti^XO. 
htll 6<7>5*>, Jbffiy— h«l 6 b 

O-y— h*L2li, Wy"h«l6aOy-h*Ll 

lMl40nm, y-hfiL2«10 0nmt^ 

[0322] Ifefc, m7 6 A~~m 7 6 Cfc.*-fJ; 5 
iffiy- f*»l 6 bRtfilfe»*2 3 Srv^^{cI^T. 
NfT«^ty, P'Jfctfy W ^>^r, 7x^13 
^f:Y^-yaAt^ 6 CLftHJ: 5 . N"IMii 7 a 
«:7x^i3rtl:Mt5o ft**, r.£7>N"Mfei5:/l 
Hall ?(tlix^r>'-/'3y|i:LTMt5t 

[ 0 3 2 3 ] 17 7A-17 7CC^fJ;9l:, 

07 6A-B7 6C(C/7t«I±lC CVDS^l^ 

t\ w*.iis i o 2 ^s i Nzmm-tz* ft^ 
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"C. *«S;Kfclfe«tt«:R I EL, r 
h«m 6<offiiJtt±U:JSH\ CtU^t 9 , (fDMMIkJR2 
5^««sns. *fc, *«-ett, EI 7 5 A -IS 7 5 C 
M^LThJ: 9 M, ^/I (SiN) 21$r^^c>^l 
3<7>±Eiij5><bl&^LT^5;i£^cfc 9, te«#52 3£ 
:7^>* l 3coJbffii!<7>Pfl^^x jy^4i:r^5 0 C 

<^7t«>, t&mm2 3comm JbMfc, .tiaes***!**. 

CixfCet 9 , iea^2 3C0«|igi:^t>, {MefeflkJR 2 5 
/0 [0 3 2 4 ] 178 A — U 7 8 CIZtj^TX 9 

ji^y- h^i 6 b, t&mm 2 3 . &xfw&t&»m 2 5 

*-**t\z.m^x. Nl»-(ty, tfat^^t 

N + MJ£m/i 1 7 ^7x>^ i 3rtl:ffletSo N + M$fc 
»*17li, NMOS^y-^/KL-fyWtlT« 

t^-r^c ft^-e, ha5i6b, N + m$mmi 

7, &mV>) 2 3 2LV(fBK«*n2 5 ±ICjini6M2 6 

^ ^ hT'7/28 \z.'&^fo\zmMiT z%mm 2 9 «t^a 

[0 3 2 5 ] CcDip^LT. f 27»K:«5M 
OS FETWtSC^^'^ 60 

[0 3 2 6 ] ^C0£ 9 2 7**»ttfc«£MO S F 
E T \Z J: n , ±ii> L fcH^^llA^ #J Jf^jD 

30 £ 0 

[0 3 2 7 ] (1) ilOM^- h«l 6 a^y- h^L 
1^, Iffi^"hH5l 6 bW^'-hf L2J;ni<t 
5. -n^ctK?, MOSFET(Ol^y-hI(i, 
iffi^- h»i 6 b©y- hfiL 1 i US< 4^ ^(D 
fc*5>, 127 glMI^SMO SFET^ C^pffi^ 
^^SrSo^lz-tlMOSFETI^t, ^COtt 

T% MOSFET^|:lg^f£)J:t5c t^^^Ay, 1&0 

^ V^^O^l tlMO S FETtCfcfc^T, ^^^^E 

[ 0 3 2 8 ] (2) JhE^— MH5 1 6 b CO^-^^yUg 
LiMi\ WhV- hfl&t LTlj:, ^co^rfi^l^^: 

[ 0 3 2 9 ] (3) ifc, -t<7>«iS*"ttet < tixtf, Jft 
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[0 3 3 0] (4) $ 5 2M, mmV- h»l 

^vf-SEtff^SrJcSffl-rsc^d^^So tit, i52 
tc, {BUi£y- h«l 6 a £&5*«fcfc3fe*Ut*tt, 
If(7)/i/-tSMO S F E TCOSSitSW^r^^rjg^S 

iSI:«5MOSFET!:M-ei Hffltt***^. 

[0 3 3 1 ] fc*3, JftttiS^tett, *2 7 

»i5MOS FE T£»ia+6«^cKoT«fr*i 
SfcOT-ft/j^, Sl-f 2 7H»ll:^5MOSF 

[0 3 3 2 ] £JL_b, % 1 — m 2 7 SMfe^ttCC J: 9 tft W L, 

(i) 7=>^*Jc»«Six&y— ^/Ku-f >«« 

[0 3 3 3 ] CO^J&Jw £*U*, MOSFETOft^ 

¥ffiffi«o*i;&DSr«i»J Loo, «-*ft^Y-*/m*:i»o 
MO SFET^l ^ y^^lcMt^ 5 B 
[0 3 3 4 ] (2) ^^>^C0^I (Wg) 
0. 20^mJ;«< -f £ c 

[0335] n (Dm$L\^£ix\3, 7 *isx<DiMmcmm 

^*^Ma«^^#fc#3*££, ¥ilMOSFETC0f 

[ 0 3 3 6 ] (3) 7 ^^*<0_kmtV— hmt&£<Dffl 

[ 0 3 3 7 ] rO«fift^illtf, ^^V^«7>±fi5n-^ 

[0 3 3 8] (4) ;7^>;*c7D^^/M^i££, ^m/b 
[0 3 3 9 ] COtfcjStCcfcntf. MOSFETW/^f 
[0 3 4 0] (5) 7^>^^)«iJffitC*5t^r, y—xt 
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[0 3 4 1 ] ;1£>*jSKl MOSFET(D/^f 
[0 3 4 2 ] (6) 7 31 V^(7>^fjffitCj8l^r . V— ^/ 

So 

[ 0 3 4 3 ] :L<7}«/&tCj:;h,te\ MOSFETW/^f 

[0 3 4 4 ] (7) 7*^«:a»RH CttbcottJffi 

/<? [0 3 4 5 ] -<fc«j*{cj;ixtf, 'Xci^SiSt-. J: 

[0 3 4 6 ] (8) 7 ^ h=i><? ? 

£b*»«S i jb*bw*. 

[ 0 3 4 7 ] r.tD^^^J:tul^, ^ V* * /K7>« 
£3r, y — K ^WKSiJ;^— HM^rivfrn 

[0 3 4 8 ] (9) 7x^oy-^/Kl^'<>'«8IC 

[0 3 4 9 ] r<o^j&^£*u£\ ¥ffiffi»*)«fli*:Sl>te 

[0350] do) 7^y^(omm<om^ {v-—^— 

[ 0 3 5 1 ] r:(Z>*j=a;^j;4xtf, dbtt*«S i *w«jaa 

[ 0 3 5 2 ] (ii) 7i^©(lit:|&orM^ii 
^y-FtM, ffil AS i flTOJBfifcU coy 

[0 3 5 3 ] n(0*«MJ:ntf, h«ffi^«et€rffi: 

[ 0 3 5 4 ] (12) 7x>^(7)'>/j;<^t ) ||ffiJ:» 

[ 0 3 5 5 ] w«o«iS;^<tixtt\ y-h«S^ft^ 
^airtOPacOgSSritJD-e^. MOSFET^^/ h^J- 
^ :7#te£, *0»*»fc|6|J:r#S. 

[0 3 5 6 ] (13) 7*. >X<D'J/t£< t t>7- + */MR 

[ 0 3 5 7 ] ^WfllfiSc^.tttri, 7 * (7) _b$fl 

[ 0 3 5 8 ] (14) 7x>7^M^iXty-7/K 
50 <, LDDftftJ5»«y-^/KK^««tfiifti?) 



61 

[0359] c^Miann y-^/Ku^^^ 

ia^om#^r^fPT-# , h ^v^^ff^tt^ft-hT- 
[0360] (is) 7 ^i/^&^&mi . z.thh<nm 
m^tf- hn,m&&M\zm&L-tz t thiz, ^<D7=^. 

[0 3 6 1 ] C ic J; ^^l/^ffiffiSt-, J: 

[0 3 6 2] (16) ~7 zlIs* IZj&ffc £ tlti y — 7* / K 

[0 3 6 3 ] c J: ixtf, WilisoiSfiii: 

7x^^Mlt^, SO I jfCOi^^CO^^^^^r 

y— ;*/ Ki^-f >-«Stco^n$^^7y*{cKjRr-# 

[0364] (17) 7^ jfzr*mte.k^te!£ 

iE(D-(i6) 
[0 3 6 5 ] (18) 7xy^li, »£r7fcj5£U r.£>l* 

[0 3 6 6] nO^^tCjim^, 7*. ^*<T>W-21\Z3&WL 

[0 3 6 7 ] (19) 7x^CM^/:NMOSF 
ET, i&<D7 ^ y^iCjfM^nt PMO SFETl:i;o 
TCMOSEI»«:»*t5»*, PSV-^/^-O 

Wc»fcfe-tir«. *#«l:»Pl V-^/ K 1/ Y v«« 

[0 3 6 8] £*>*jai£J:*itt, l^^lf!if^«!:iE 
TLco^^y^-f i«g|:^ILfc, NMOSFET, P 
MOS FE TO^ffittftRW-^j-jSfe^feJI^SCi:^^ 
#(CCMOS©{&&l&ifLlfc£#. PMOSFE 

[0 3 6 9] (20) 7xy^CM^HfcNMOSF 
ET (ifc^PMOSFET) , \&<D 7 n: l-L^fiE £ 
HfcNMO S F E T (SfcftPMO S F E T) J: o T 
MOS@BSr»*t5il*, lixbNMO S FET 
tliPMOSFET) coy — K l/-f 

[ 0 3 7 0 ] c<7>*jSlcj:*u;f, 5jZffiW*K«-^-»^H 

£~Cfc, S^lCf-lr^/Wa^otNMO S F E T 
(J/:|j:PMOSFET) £H3lT-#, EJttfcRtfLfc 
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ftWl»^NMOSFET (JtliPMO 
SFET) wffi««rSf/hT-£, £ff<O0ttffiW«:«>h-C 

[ 0 3 7 1 ] iUJb, :^IPM11-I2 7*JS««fc 

icfs^hs t>o-ciift< , ^cd^^^oti^ % 

[0 3 7 2 ] {S|x.tt'C^SiCfil5MOS FETt ¥ 
70 SlMOSFET^^pjCS i *:r-^StR_hfc:*#S 

SFET^f, ¥IiMOS F E TCO^S^^tl^n 

[0 3 7 3 ] * fc, 5Mfcflmt?l4±fcJ)itt<DMO S F E 

T\ y zXa.;*^ 1/ , SRAM, DRAM, ^ln^ 

y^EBS, cpu^rafflt5:i«t§ tt 

N f t ^ MVIO SFET wjSflit i; tat^ 5 : ^ 

-t&zt. hte^J; ^)MO S F E T(7)« 

+ *^«*¥a5Rtfffi«***SH*"6r t&< V-*/ 

tfcS i ^ ^tl^MOSFETl^ 

LS I @M«lC«^¥ffilMO S F E T ^$rf # 
ix.Slrl^MO S F E Tm^-ffi&t Lt^fflt*# £ 0 
[ 0 3 7 4 ] _blB#3MS»ttl;t, SfcttiB 

[0 3 7 5 ] JilB#IMB»«^«:a^«>»«0 
[ 0 3 7 6 ] 

If, ilSttlBfttHSn tiWIB**ta«r«o, £ 

40 [HS<offiW&K93] 

[Hi] 0 l lie l HftJglBCffiSMO s F 

E TSr^i-«tRHa 

[0 2] i 2 Al^^^l^^S 1 HMflsl^SMO S 
FET^r^t?Ii, i2Bfii2AfW2B-2BH 
S^p v 5^ffiEh @2Clil2A*(7)2C-2Ci(:^5 
ftrffilk m 2 DISH 2 A^CO 2 D - 2 DigjlMfi ?mW 

He 

[03] |3A, i3Bli^f^C^0^Of lUft 

MteffSMo s f e T<7>±*/,c«taExasr^-rxs»f 

£0 ®ie 
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«ic«5Mo s f e To>ssfftj(isxa«r^-f xaepf 

Sic 

[15] isa, |5 Bi^-en-eixr.(D^p^o^iiij^ 

[16] I6A. 16 Bfc'ttl^tlZnmm&^l MM 

»»e«5Mo s f e To*sfft»axa*:*i-xaipf 

[17] I7A, 17 BlitHfixr(7)^«(7)f lUi 

»ttl:«5MO S F E TOiSifiaii^/TtlSWr 

mm* 

[18] I8A. !8B|j:^fiir<7)^^Oll|li 
«ttl:ffSMO S F E T^if^g^ii^^tiii 

®He 

[gi9] 19a, m9 Bn^ti?jri^<F>mm<n% 
«sic«5Mo s f e t <D±3f ft«itxa*r*-*-xa» 

Elo 

Ilio] Hi oa. 1 i o Bii^n^n^o^Kcolg 

1 ^MI(d«5MO SFETO±JftMiat«t 

[giii] iiiA, giii Bntti^tvz.<n^m<nm 

1 Ilfil^SMO S F EKOii^SlIi^Tf 

[Hi 2] Hi 2ttiOfllWWjB 2**«*jCl«5MO 

5 F ET^tlffilc 

[Hi 3] ll 3A, Hi 3 B 12^*1^*1 ^ <Z>3§ 3^ CD^ 
2l«li:i5MO S F E T&^-fWimmo 

[114] |14A, il4Bli^tl^m(7)f0^(7)f 
3HMit-#5MO S FET!:/TtW e 

[|1 5] Hi 5 A, 1 1 5 Bte^n^ftr.o^i^jGDfi 
4*WIII^5MO S F ET^tSfiB. 

[Hi 6] Hi 6 AJ4^(D««<Z>JB53Ht**Jc«SM 
OSFET^t^ii, il6B|j:il6At016 
B- 1 6 BjftlCffi 5(9t®H, 11 1 6 Ctel 1 6 A^CO 1 
6C-16 C*«£iB3»fffiH. 

[Hi 7] Hi 7Aij::^|of6IlW:I5M 
OSFET^r^tWI, Hi 7 B 13 H 1 7 A^Wl 7 

B-i 7Bl{:f a v 3Mi, Hi 7Cteli 7A^^i 

7 c- i 7 cm\c^^mmm a 

[Hi 8] ii 8 a, h i 8 B^-tnfnr <D^m<o% 

6 SM^«WJ(C«6MO S F ET^tlrfflo 
[H19] H l 9 A, H l 9 Bii^nfti. rco$^tf> 

% 7 IlfiCiSMO S F E T €r^-f BrEH 0 
[120] 12 0 li C P| (Of 8 5 MO 

S FET^tf« 

[121] B2 1AI4iO««©JS8*S»«li«5M 
OSFET^tWi, H 2 1 B 131 2 1 A^CD 2 1 
B-2 1B«l:f&3»T®a, B2 1Clia2 1A*i7)2 
l c - 2 i cSMte ^ 0rSHo 
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[122] H2 2 lir ©«5B<OS 9 H*«IB»c«5MO 
S F E T^r^-r^ttHo 

[12 3] l2 3Aft:^S^S9HMl{:fil6M 
OSFET^TfWi, H 2 3 BJ3H 2 3 A * tZ> 2 3 
B-23 B£fUCf p v 5 HftffiH* 12 3 C 131 2 3 A* CO 2 
3C-23 C«fc«5 Ml 0 

[H2 4] B2 4ttr«»Wtfil5MOSFETOy- 

[125] i2 5(i^^B^(:^5MOSFET^^ 

[12 6] B2 6tt:^flofSio*MI8l:ffi5M 
OSFET ^^tOTic 

[127] H2 7iir^M^^i i m^m^hM 

OSFET 

[12 8] @2 8tt;iGO«9j£>»i 2^Wili:i6M 

OS FET^tWIc 
[12 9] H2 9tt^«)«Sfc«5MOSFETOy- 

[13 0] 13 OtedCOSS^omi 3**«l»K>Jffl «fij 
itf Ml£5MO S F E T ^/Tf?ilo 

[13 1] 13 ll^^^Ofl 3HJ£M(7)f 2W 
l:^5MO S F ET$:^tWi 0 

[H3 2] 13 2\*^<n>&w<r>m\ znwmm<n%zm 

W^MO S F E T£7Ff ¥ffii«> 
[13 3] 13 3JiCCO^|B<7>mi 4%tt7£tttC«££M 
OS FET^tftRl, 

[13 4] B34A{ir^^(Df 14HM1{:^5 
MOSFET^tffil, 1 3 4 Blii 3 4 A^<7> 3 
4B-3 4Bi(C^pTOIi, 1 3 4 CteH 3 4 A^CD 
30 3 4 C - 3 4 CmiCfc b ^T®H 0 

[13 5] 13 5 14^^^(7)11 5%K?l$tt(Cff&M 
OSFET £r^-r£^Ho 

[13 6] 13 gai^opi^ii 5nmj&m\z»z 

MOSFET?:^tWi, 1 3 6 B 13 1 3 6 A GO 3 
6B-3 6B«JwJB3B»fiBH, B 3 6CI4B 3 6 
3 6 c - 3 6 cm^fe 5 9rli. 

[13 7] |3 7 A, 1 3 7 Bl^^rtl^tir <0&9l<7>3& 
1 6<D^aE»ffi{C«5MOSFETOS8iS*«fe«:^-rX 
m^l 0 

40 [13 8] 138A, 13 7Btt^Wil^^ll§BOfS 
1 6 (D3g*7g*{C«5MO S F E TOS^S^/ftl 

[13 9] 13 9A, B3 9Btt^n^ni(7)««(OS 
l 6 ©lft»)ll:«5MO s F E TOftift^tsfeSr^-rx 
ggfrffilo 

[140] 140A, i4 0BI4^il ; enC(3O«5Scog 
1 6 ^UMllCiSMO S F E T«^£^,ftl 
a^rffilp 

[14 1] 14 1 A, 14 1 Btt^n«XCa>*9?0>J|5 
50 1 6 ^11^1^5 MO S F E T ^Sig^felr^tl 
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[142] 14 2 A, m4 2B\-i J £tl j etlZ<n&9l<D$g 
1 6 OHJK^fiftJcffiSMO S F E T CO^^^^^^i"X 
S^tBdIo 

[04 3] I43A, 114 3 Bte "tth^tl^ <D&m<n^ 
1 7 OglWi^^MO S F E TtoSUS^SsSr^-f X 
S^tiIj lc 

[044] 14 4 Bll^*L-eia^G03§91^SI 

1 7 0*»ll:S5MO S F ET«S^M/TtI 
a^Sl, 

[14 5] 14 5A, i4 5 B fl^rft^'ft ^ <£>3£I^CD^ 
1 7 0»W6MOS FE TCDMi^te^-TX 
aHftiS) 1 Q 

[14 6] 14 6 A, m4 6Bl$ttl?:tl^<Dmm<nm 
1 7 ro|£ttJ£ttidffi&MO S F E TOSJ^^te^^-TX 

[04 7] 14 7 A, H4 7 Bfi^n-^nr-CO^^CO^ 
1 7 tf>^MJSm*C{££MO S F E TOM*ttSr*tI 

[H4 8] H4 8 Aft.Z<nftW(nmi 8*Jt«tt^l«5 
tlSlMOSFET^/Tt^ffii. i48B|j:g48A 
*ff>4 8B-4 8B«icfB5»rcBEL 04 8Cli04 8 
A4 J (?)4 8C~4 8Ci(:f Q ^^rEi, 14 8DJ114 
8A^04 8D-4 8D^iCfo v 9^rffilElo 

[149] 14 9l3C(7>3§?3<Ojgl 8Xft»tti:ffSM 
O S F E T o±S48!fiXS«r^tXS»fffia. 

[150] 15 ote^<Dmm<Dm i siimi^sm 
o s f e ToiB ftHaxfi«r*tiS*ffiB. 

[151] H5 H4C<7>»W^Jff 1 8*HE?g«Jw«SM 
OSF E T©i*48iXat*tia»ffi B. 

[H5 2]'l5 2l*::ff>3iS§tf>SI 1 8HMl!sl:««M 
O S F E T wiSJiSifiXS^^tXSWrffiH. 

[15 3] H5 3I4:©*«0|!1 8*I»W:«5M 
OSF E T^±»*»aEXS«:^-*-XS»ffiH B 

[15 4] 0 5 4 nZ<D^m^ I 8^WICS5M 
O S F E T <Z>*Sft»i»Xa*^-f XSWfffi 19. 

[15 5] 15 5AI4:oH^Si 9%jKfl£ttK:ffi& 

fflifMOSFET^t?®a, I55BI5055A 
^CO 5 5 B - 5 5 B*jU-JB 5*rffi0, 155CI1155 
A^^55C-55 CSM-S5*rffiia o 
[15 6] 15 6I^W^f2 0HJt««U.«5 h 

-r^rsie 

[15 7] 15 7 \*-<D%W<nm2 lXUBI&tZ&ZX 
$ ^i^t^v'^iM^oD R AM^ ^ y 

[15 8] 1 5 8 ISCl <D^m<Om 2 2 I»iCi5M 
OSF ET^fSHio 

[15 9] 15 9AI^^0^OS2 2*flS»tt«C«S 
MOSFET^tWi, 1 5 9 Bfll 5 9 A<£ 5 9 
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B-5 9Bi(Cfn^ifii, 1 5 9 Clll 5 9 A^f 1 ^ 5 
9 C- 5 9 CigiH^ 5 WEEK |5 9Diii5 9A*(7) 
5 9 D — 5 9 Dg^Cift ?0T®1 O 

[16 0] 16 0J*£OSW<Z>!B2 3llf^(^6M 
O S F E T ZTF-fmUMo 

[16 1] 16 HIC^^CDSb 2 3SMlCft6M 
O S F E T $:7F-r^Tffil 0 

[162] 16 2lZZ.<n$£m 5MOSFET^^> 

10 [16 3] §6 3A|j:r^^^5MOSFETO^ 
h^&^W-^pffiEL i6 3Blil6 3A(C/Tt^ 
Bff^lPia^JLfcttlffiEL |6 3Clii6 3Al:^t 

[16 4] 16 4 fir ^«OS2 4HMISICffi5M 
O S F E T £^-f£f!jl!o 

[16 5] 16 5AliC(7)^P^(7)l2 4HiJgl{;^5 
MO S F E TCO^dBI^ §6 5Bl^i6 5 AC/Tf^ffl 

BPCW*lPl3a»feAfettiaaH. 
-20 [16 6] H6 6«r.C0*WOfS 2 5Hlfi^ffitC«5M 
O S F E T Sr^-t-BfrffiH. 

[16 7] i6 7ii-^0^Of 2 6HW1(^6M 
O S F E T £^-r$fffi!o 

[16 8] 16 8 Aft:^|^l2 7 38tt««*C«£ 
MOSFET^^tf4tli, 1 6 8 B li^COilfjSlo 

[16 9] B6 9 AI4C©«S<OS2 7H»»1lli:«5 
MO S F E T<7}^Hft$*ttX*i£r^t" ^ffil, 16 9B 
1316 9 A*<Z>B-B#IUCje5Wrffil2* §6 9CI5I6 
9 A*G>C-C«ttwJ& 5 0fffiB. 

[17 0] B 7 0 AI4 r 2 7 HMffiCff « 

MO S F E T 845ft IS Sr^-t-JpfiSig, 17 0B 

1117 0 A^coB-BJSUcfGpSrffiig, 06 9 0110 7 
0 A^^OC -C^(-f D v 5^fSlo 

[17 1] 17 l Ali:r.60^BJ^m2 7XK«MI:ffS 
MO S F E T«±S^Si§Xg^/Tt¥Ei, 17 IB 
111 7 1 A^<^B-Bi^(Cfp v 5WrffiH, 07 1CI417 

[17 2] 17 2AI4:^SWS2 7SMt»J(l^«5 
MO S F E T<Z)iS^S!lIg$r^f^Ii, 17 2B 
40 Ill 7 2 A ^B-BgUCfp' 9^T®1> 07 2CJ107 

2 A^(DC -c*Mc» 5«fiBH. 

[17 3] 17 3Al4CWfPJi7)l2 7^W1C«5 
MO S F E T(7)±^^^!ll^^/Tt¥ffii, 17 3 B 
1117 3 A<P<DB-Bmcfe?mffim, 17 3CI117 

3 A^OC-Ctt^fS 5»fffi0 e 

[17 4] 0 7 4 AI3 C 2 7 

MO S F E T (7)±S^SligXl$r,Tt?ffii , 17 4 B 
1117 4 A*«>B-B<(UC»5WfffiH, 17 4CI117 

4 A**>c-c*i£» 5»B0. 

50 [17 5] H7 5 Attr(7>«W^JB2 735*««tC«« ■ 
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MOSFET<Z)iSlft»acXa«:*-r5pffiH, I75B 
iiH7 5 A*<OB-Bi»lCf8 5Sf©EL l7 5Cfi|7 

[B76] |7 6Ali:^S(?)l2 7iMl(C#5 
MOS F E TW*IffcMiSXg*:^t" 5 PffiEL 17 6 B 
130 7 6 A^B-B8CfB 5$rE0, 07 6Clil7 

6 A*coc-clft^fB 5WtEEIc 

[B77] 17 7 AliI<O^0|(7)i2 7^ft^i{Cffi5 
MOSFE TW^B&KaftXg&^-rspffigL 8 7 7 B 
1*17 7A^^)B-BSl;?S59fEi, 07 7CttH7 

7 A^^C-CtttCft 5IWEia ft 

[178] i7 8 An^<D&mv>m2 7mmMmz&z> 

MO S F E T^i^^^jglg^/Tt^ffii, I78B 
#0 7 8 A^OB-BUfCj^ ?mffim* !7 8Cf*ll7 

8 A*^C-C|S{-f& 5 WrffiSc 

[0 7 91 i 7 9 I^^^OMO S F E T ^^f^ffiic 
[080] |8 0l«OMOSFET^tWi a 
[08 1] I 8 1 I^^WMO S F E T 5:^tigi 0 

1 0 — PfiS i 5S. 
1 1 •" Pl^x/K 

i 

16a -f 1 ht^l, 
1 6 b-*2^ hti, 

i vffiSc. 

17a -fiily-^/ KU"f 

i s-y- 

1 8' -y- hfl&KK (h i gh-Ki) , 

isa ■ v%mM mm) > 

1 8 b-^-h*6*JB (TOP«»J») , 

2 0 ••• S i 0 2 JB, 

2 1 ?M (S i N) . 

2 2 ■ — ?J3 (S i 0 2 ) , 
2 3-TEOS-S i 0 2 J§, 
2 4 -^» h*+y:7l6*«, 
2 5 -ttlttJftftJR, 
2 

2 7 ~a^"?t7 

2 8 -^^^ brfy ?\ 
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4 0 •■■ SO I Sfi. 

4 1 •••JfeJStP (Buried Oxide), 

4 2-Sil, 

4 3 -^T^StK, 

4 4 -7^7r^S i J|, 

1 0 l-^tf^^ri/t^S i /f|, 

110-PlSi Sffi, 

111 •■•Pi2£i/K 

112 ••S^ffi^F^feg (/^>-^^yU— - ^ h y^ — 
10 M) , 

113 •••£b#tiSj^S i g, 
114-Si 0 2 JHI <*^#BS*fe«K) > 
12 1 •••'^^ ^/f ( S i N) . 

1 2 2--^^/§ (S i 0 2 5 , 
12 3 • Sf^^ — >\ 
1 2 

3 0 i «, 

3 10 ■ ■ P^S i Sffi, 
3 1 1 p ... p^J £ ^/u, 
£0 3 1 1 n -NSf)x;U N 

3 12 p-PlOT$«I (/^^^/l ■ ^ h 

3 12 n'"NS»»^M»Ji (^^^/U— ■ ^ h 

3 1 3 p •■•£bW?fSS i M (7x>^) „ 
3 1 3 n--diiRWRS i M (7^^*) % 
3 14 p-PSLOCALf 
3 15 n-NfLOCALft^/l^m 
3 16 hit, 
,70 3 1 7 p '"Ply-^/ K W 
3 1 7 n -Nly-^/ KW 

3 1 7 p a -fsiapiy-v 

3 1 7 n a -MSNly-7/ K 

3 1 7 p b -mm&pmy-*/ 

3 1 7 n b -^ISNf y-7/ KU"0-1K*, 



3 1 8 • 




3 2 0- 


"S i o 2 Jl, 


3 2 1- 


■ (S i N) , 


3 2 2- 


• (S i 0 2 ) 


40 3 2 3- 


-TEOS-S i 0 2 @, 


3 2 4- 




3 2 5- 


■■wit team* 


3 2 6- 


--Jim&akflt, 


3 2 7- 




3 2 8- 
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